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LLW Disposal Facility Federal Review Group Manual Revision History

This Revision 3 ot the Low-Level Waste Disposal Facility Federal Review Group
(LFRG) Manual was prepared primarily to include review criteria for the review of
transuranic (TRU) waste disposal subject to 40 CFR 191 (sce Section 3.2). The
previously separate Transuranic Waste Disposal Federal Review Group Manual and the
LFRG Manual have been combined in this manual because ot the many similarities in the
review and approval processes required by DOE Manual 435.1-1 for low-level waste
(LLW) and TRU waste disposal. The presentation of the two very similar processes in
this document will facilitate identification of the common clements of the review and
approval processes and the criteria for LLW and TRU disposal. The sharing of review
experience and lessons learned between these closely related review communities 1s
expected to strengthen the review and approval processes for both waste types.

Revision 2 of the LFRG Manual was prepared primarily to address redundancy in the
technical review criteria for LLW disposal which are in Section 3.1. Over the course of
several reviews, the LFRG noted that the technical review criteria, although thorough,
were repetitive. The LFRG chairman commissioned a team of LFRG members and
contractor specialists to propose revisions to the review criteria. The proposed criteria
were then reviewed and approved by the LFRG.

Revision 2 also included designation of the appropriate deputy assistant secretary to
approve candidates nominated for LFRG membership, incorporation of some minor
editorial changes, delction of selected appendices where updated examples are posted on
the LFRG web page, addition of the LFRG Qualification Standard, and revision of the
Disposal Authorization Statement Section (1.e., Section 4).
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1. INTRODUCTION

The Department of Energy (DOE) and the National Nuclear Security Administration (NNSA) are
responsible and have the regulatory authority for designing, constructing, operating, and closing
low-level waste (LLW) disposal facilities in a manner that is protective of workers, the public,
and the environment. DOE has the regulatory authority as the implementing agency for the
disposal of TRU waste in locations other than the Waste Isolation Pilot Plant (WIPP). In order to
provide a reasonable expectation that disposal of LLW and TRU will provide this protection in
the long term, disposal facility operators prepare documentation to satisfy the requirements of
DOE O 435.1 and 40 CFR 191, Subpart B including Performance Assessments (PAs) and
Composite Analyses (CAs).

Required by DOE Order (O) 435.1/40 CFR 191, these documents help establish design teatures
and operating constraints that promote compliance with the order’s performance objectives and
related performance measures. Performance Assessments are analyses of LLW/TRU disposal
facilities pertormed to demonstrate that there is a reasonable expectation that the long-term
performance objectives for a disposal facility will be satisfied. Composite analyses are used as a
planning tool to analyze the potential offsite impact ot a LLW disposal facility in combination
with other radioactive source terms that are expected to remain at the site. The Department of
Energy has the responsibility for reviewing and approving these radiological assessments
utilizing DOE Order 435.1 and 40 CFR 191 as appropriate. The review and approval functions
are performed by DOE/NNSA and field organizations.

Following approval ot the PA and CA for a disposal facility, a Disposal Authorization Statement
(DAS) is prepared for approval by DOE Headquarters. The process for development of this key
document and its content is also described in this manual.

1.1 Low-Level Waste Disposal Facility Federal Review Group (LFRG)

On June 27, 1997, the Deputy Assistant Secretaries for Waste Management and Environmental
Restoration in the Office ot Environmental Management (EM) established the LFRG to develop
and implement a review process for LLW disposal facility PAs and CAs. The LFRG is charged
with providing management with the necessary information to determine if LLW and TRU waste
disposal facilities are designed, constructed, operated, maintained, and closed in a manner that
protects the public and environment. The approved LFRG charter appears in Appendix A. DOE
Order 435.1 also requires that specific DOE-HQ Deputy Assistant Secretaries establish a process
similar to that used for LLW disposal tacilities for review and approval of PAs for TRU waste
disposal facilities at sites other than WIPP. The LFRG is now responsible for reviewing and
approving PAs and CAs tor TRU disposal tacilities.

DOE/NNSA management otficials arc responsible for the approval ot PAs and CAs in
accordance with DOE O 435.1/40 CFR 191. Thc cstablishment of the LFRG assigned the
responsibility to Federal employees for reviewing PAs and CAs. determining compliance with
performance objectives and measures, and recommending the approval of PAs and CAs.
Establishing the LFRG also centralized the LLW/TRU disposal facility PA and CA review
process to fulfill DOE rcgulatory oversight responsibilitics.

Low-Level Waste Disposal Facility Federal Review Group Manual
Revision 3, June 2008 1



The LFRG consists of federal employces trom DOE headquarters and field organizations.
Members are selected to ensure the LFRG retlects the policy, technical, regulatory, and
programmatic perspectives necessary to conduct effective PA and CA reviews. LFRG members
are approved by the LFRG Chair and the appropriate DAS or Associate Deputy Administrator
(EM/NNSA). Appendix E delineates the technical qualifications to be considered when
appointing members to the LFRG.

1.2 Purpose and Organization of this Manual

This manual provides guidance for conducting reviews of DOE LLW and TRU disposal facility
PAs and CAs (including revisions) in accordance with DOE O 435.1 and 40 CFR 191. Revicws
shall be performed in accordance with these procedures and guidance. The LFRG is responsible
for conducting the reviews for DOE LLW and TRU disposal facilities of different designs and
with varying potential for impacting public safety and health and the environment. The guidance
provided by this manual is intended to provide consistency in the conduct of and products from
the review process. Review procedures and document formats may be modified, as appropriate,
to address specitic site conditions. Modifications to the procedures and formats contained in the
guidance manual should be documented in the site-specific PA and/or CA review plans
described in Chapter 2.

This manual is also intended to aid DOE program offices, DOE field offices, and the site
contractors in understanding and preparing for the review of their PAs and CAs, as well as
participating in the PA and CA review processes. The manual also serves as a means of
informing other interested agencies and parties of the DOE processes for reviewing PAs and
CAs.

The approved PA and CA for a facility are key documents that support the granting ot a disposal
authorization statement for a disposal facility. This LFRG manual also provides guidance on the
preparation and approval of such DASs.

Reviewers who use this manual should report any feedback on or suggestions for improvement
in the review process to the LFRG. Reviewers and personnel at the site being reviewed should
be encouraged by the LFRG and the reviewers to provide this feedback. The LFRG should
consider these critiques and develop updates to this LFRG Manual as appropriate.

1.3 Purpose of PAs and CAs

PAs are conducted to demonstrate that there 1s a reasonable expectation that LLW or TRU
disposed at DOE LLW or TRU facilities, respectively. will not exceed the performance
objectives contained in DOE Manual (DOE M) 435.1. Radioactive Waste Management, and/or
requirements of 40 CFR 191, Environmental Protection Standards tor thc Management and
Disposal ot Spent Nuclear Fuel, High-Level and Transuranic Radioactive Wastes and related

measures associated with protection of the public from the inappropriate management of LLW
and TRU.
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The three performance objectives imposed by DOE M 435.1-1 for LLW are:

1) Dose to representative members of the public shall not exceed 25 mrem (0.25mSv) in a year
total eftective dose equivalent from all exposure pathways excluding the dose from radon
and its progeny in air.

2) Dose to representative members of the public via the air pathway shall not exceed 10 mrem
(0.10 mSv) in a year total effective dose equivalent, excluding the dose from radon and its
progeny.

3) Release of radon shall be less than an average flux of 20 pCi/m*/sec (0.74 Bg/m’/sec) at the
surface of the disposal facility. Alternatively, a limit of 0.5 pCi/1 (0.0185 Bg/l) of air may be
applied at the boundary of the facility.

DOE M 435.1-1 also requires, for purposes of establishing limits on radionuclides that may be
disposed of near-surface, an assessment of impacts to water resources and an assessment of’
impacts calculated for a hypothetical person assumed to intrude inadvertently for a temporary
period (up to one year) into the LLW disposal facility. The intruder analyses shall use
performance measures for chronic and acute exposure scenarios, respectively, of 100 mrem (1
mSv) in a year and 500 mrem (5 mSv) total effective dose equivalent excluding radon in air.

Performance assessments for TRU must demonstrate a reasonable expectation that TRU waste
disposal facilities will meet the following 40 CFR 191 requirements:

1) 40 CFR 191.13, Containment Requirements

2) 40 CFR 191.14, Assurance Requirements

3) 40 CFR 191.15, Individual Protection Requirements

4) 40 CFR 191.16 or 191.24, Groundwater Protection Requirements

Composite analyses are conducted to assess possible impacts of multiple sources, including the
disposal facility, on long-term compliance with DOE environmental and public radiation
protection requirements contained in DOE O 5400.5, Radiation Protection of the Public and the
Environment. The purposc of the analysis is to facilitate planning and land use decisions that
help assure that the authorization of the disposal tacility will not result in long-term compliance
problems, and should potential problems be identified, to determine management alternatives
and corrective actions or assessment needs. The CA 1s not a document that 1s prepared for the
purpose of demonstrating compliance with DOE"s primary dose limit for protection ot the
public. The analysis is a planning tool intended to provide a reasonable expectation that current
LLW disposal activitics will not result in the need for futurc corrective or remedial actions to
protect the public and environment.

This process for TRU waste disposal parallels the process developed for DOE LLW disposal
tacilities and requires that the transuranic waste disposal system be included in a composite
analysis in addition to complying with the requirements of 40 CFR 191. The composite analysis
is a DOE requirement, separate from the performance assessment. Its purpose 1S to asscss
possible impacts from multiple radioactive sources, including the transuranic waste disposal
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system, on long-term compliance with DOE environmental and public radiation protection
requirements contained in DOE Order 5400.5. The composite analysis is not required for
determining compliance with the 40 CFR 191 environmental standards, but it is an expected part
of the analyses that DOE considers when determining compliance with DOE O 435.1.

1.4 Purpose of PA and CA Review

The goal of the review process is to promote complete and comprehensive documents supported
by appropriate rationale that demonstrate regulatory compliance, reflect the site- and facility-
specific conditions, and are, thercfore, defensible. The reviews are performed to provide
management with reasonable expectation that the applicable performance objectives and
measures will be met. The reviews provide the basis for accepting the PA and/or CA,| and for
issuing DASs in accordance with section 1.7. The DAS represents headquarters approval of the
PA and/or CA, and includes conditions deemed necessary to provide long-term protection of the
public and environment from the LLW/TRU disposal facility.

1.5 Purpose of the Disposal Authorization Statement

Disposal authorization statement is the ultimate document verifying that the required
assessments have been performed and that they support the conclusion that there 1s a reasonable
expectation that the LLW/TRU disposal performance objectives, measures, and requirements
will be satisfied. The disposal authorization statement is functionally a Federal permit. It also
documents limits on design, construction, operations and closure for the subject disposal facility.
Approval of a DAS is also based on review of five facility-specific documents: (1) the PA; (2)
the CA; (3) the maintenance plan for the PA and CA; (4) the closure plan; and (5) the monitoring
plan.

1.6 Scope of the PA and CA Reviews

Each PA and/or CA review will be a focused, site-specific review of technical, regulatory, and
programmatic adequacy. The complex-wide representation of federal staft enhances DOE's
LLW and TRU line management capabilities by providing a mechanism for transferring lessons
Jearned from site to site.

1.7 Radiological Assessment Review Process

LFRG Review Teams are convened to conduct reviews in a manner conceptually similar to
DOE’s processes for review of Documented Safety Analyses (DSAs) and for conducting
Operational Readiness Reviews (ORRs). The PA and CA review teams are comprised of federal
employees who should meet specific qualifications identified in Appendix E for their area of
expertise. Teams may be supplemented with qualified consulting contractors as appropriate (i.e.,
to provide technical assistance, or expertise not rcadily available in DOL) that are approved by

the LFRG.
The principal activities and products comprising a PA and CA review are:

. acknowledge suitability for review.
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. assemble a radiological PA/CA team,

. develop a PA/CA review plan,

. review the LLW or TRU disposal facility PA and CA,
. conduct site visits, meetings, and interrogatories,

. compile a PA/CA review report,

. develop a compliance evaluation, and

. conduct and document a lessons learned evaluation.

Figure 1-1 shows the major activities comprising the PA and CA review process. The PA and
CA review process begins with a determination by the LFRG site representative that the PA or
CA 1s complete and suitable for review. If this determination is affirmative, the LFRG selects a
PA and/or CA review team leader from a site other than the site submitting the PA/CA. The
review team leader recommends candidate team members and areas of responsibility for the
review to the LFRG for oral approval. Following team selection, the review team prepares a
detailed review plan for conducting the specitic PA and/or CA review for LFRG approval.
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DOE Low-Level Waste
DOE Site Disposal Facility Federal ITA/CA
Review Group Review Team

Site Submuts
PA or CA to DAS Y
[LFRG Determines
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For Review

v
LFRG Appoints Leader

and Approves Members of
PA/CA Review Team

Y
LFRG Briefed On and PA/CA Review Team
Approves Review Plan - Develops Review Plan

PA/CA Review Team:

* Arranges/Conducts Site Visit

Site Provides

Additional Analysis <o LFRG Briefed
As Needed e on Review Results

v

* Conducts Technical Review

* Develops Draft Review Report

Y
PA/CA Review Team
Submits Final Review
L Report to LFRG

LFRG Develops
Comphance Evaluation
and Recommendation

Y

Recommendation Action
Forwarded to DAS

Figure 1-1: Major Activities Conducted During PA/CA Review

The PA/CA review team should conduct the technical review of the PA and/or CA by evaluating
the PA and/or CA against the criteria in Section 3.1 of this manual for LLW PAs, Section 3.2 for
TRU PAs, and Scction 3.3 tor CAs. The review includes a site visit and review of other site
documentation. it necessary. The review team preparcs a review report and recommends to the
LFRG that the PA and/or CA be accepted, accepted with conditions, or not accepted.
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The LFRG prepares a compliance evaluation that either accepts or rejects the review team's
rccommendation. Management will consider the LFRG compliance evaluation during the review
and approval of the DAS, which is prepared by the LFRG. Once a disposal facility is granted a
DAS, the tacility must operate within the DAS or pursuc a revision to it. The DAS may/may not
require a revision during the PA/CA revision cycle. The LFRG will make this determination (to
revise the DAS or not) during the review and approval process of the disposal site’s PA/CA.

The elapsed time from conducting PA and/or CA reviews, through issuing final PA and/or CA
review reports could take several months. The duration of the review is affected by the lines of
inquiry pursued by the review team. During the course of the review, additional information
may be requested from the PA or CA preparers to support the assessment and its conclusions.
The LFRG may continue involvement with other activities associated with preparation of the
compliance evaluation and the DAS including maintenance updates by the sites, and records
maintenance.

2. RADIOLOGICAL ASSESSMENT REVIEW PROCESS

This chapter describes the administrative process and the basic technical framework under which
the LFRG administers the imitial/revision reviews of radiological assessments (PAs and CAs) and
formulates conclusions. Key planning steps, basic duties, and responsible individuals are
identified. The administrative procedures and the basic technical framework will help ensure
consistency among review teams in conducting and documenting the reviews of radiological
asscssments.

2.1 Establishing Suitability for Review

Upon receipt of a radiological assessment, the LFRG site representative evaluates the document
to determine if it is suitable for review. This evaluation determines if sufficient information is
present for a review team to conduct an ettective technical review. To expedite the review
process, this initial evaluation can take place concurrently with the establishment of the review
team.

2.2 Establishing a Review Team

The LFRG begins the establishment of a review tcam by selecting a review team leader.
Potential team leaders must be Federal employees and may come from a list of technically
qualified DOE personnel maintained by the LERG or may be a DOE employee nominated by a
member of the LFRG. In selecting a review tecam leader, the LFRG considers the document type
(PA/CA) and magnitude of the revision (major or minor), the site- or facility-specitic conditions
and characteristics, and the capabilities of the candidates. The review team leader cannot be
from the site presenting a PA/CA for LFRG review. The review team leader performs a review
of the radiological asscssment and prepares a list of potential candidates for review team
members. The review team leader proposcs the review tecam members to the LFRG and any
contractor technical specialists or consultants that will be needed in the review and they are then
sclected with the concurrence of the LFRG Chair.
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2.2.1 Team Membership

Review team members are federal personnel and contractor specialists selected for their technical
gualifications and their knowledge and experience related to radiological assessment reviews;
their knowledge of the important technical and regulatory disciplines underpinning the specific
PA and/or CA to be reviewed; their technical and programmatic review experience; their
demonstrated technical and managerial leadership skills; and their communication skills. A team
member cannot be from the site presenting the PA/CA for LFRG review. Appendix E provides
the review team leader with a list of technical qualification he/she can use in the review tcam
member selection process. At least one member of each team shall be a voting LFRG member.

At least onc statf member from the DOE field ottice with responsibility over the PA and/or CA
being reviewed is to serve as a liaison to the review team to provide first hand knowledge of the
site being evaluated. As a liaison, this person provides the necessary contacts to arrange site

visits, provide documents if requested, and answer questions about the radiological assessment.

Generally, the areas of expertise to be represented on a review team include, but are not imited
to, hydrology, geology, hydrogeology, health physics, radiological exposure analysis (e.g.,
pathways analysis, conceptual modeling, computer code evaluation, dose effects), chemistry,
civil engineering (e.g., concrete degradation, evaluations of disposal facility engincering
features), waste management, DOE directive compliance, Quality Assurance (QA) and waste
form stability.

2.2.2 Conflicts of Interest

Sensitivity to potential contlicts of interest must be considered when selecting personnel for
specific radiological assessment review teams. Persons will not be asked to review their own
work or work for which the independence of their judgment might be adversely influenced. In
evaluating potential review team members, the review team leader should consider:

» whether the person has ever been employed, directly or indirectly (c.g., through subcontract) at
the site under review. If yes, what is/was the timing and nature of that employment?

« whether the person 1s involved in waste management at a tacility or site that has a gencrator-
disposer relationship with the sitc under review. (What are the person’s relevant
responsibilities?)

» whether the person has been involved in development of any models that are used for
performing PA or CA modeling. It yes, what modcls and are those models used in the
radiological assessment under review?

» whether the person was materially involved in the preparation ot any part of the analysis under
review (e.g.. providing data, developing models, performing analyses. writing, reviewing). [f

yes. what was the nature ot the person’s involvement?

Federal employee members of the review tcams are reminded that they remain subject to the

Low-Level Waste Disposal Facility Federal Review Group Manual
Revision 3, June 2008 8



conflicts of interest statutes and regulations that apply to all DOE employees. Members will be
requested to sign a “Confidentiality and Conflict of Interest Certification.”

2.3  Review Team Responsibilities
The responsibilities of each person supporting a review team are discussed in this section.
Team Leader

The review team leader manages the review team and serves as the primary contact point
between the LFRG and the site representatives. The review team leader’s principal
responsibilities are to:

1)  Ensure commitment of time and travel funds, as necessary, from the relevant manager or
from the LFRG Chair to support the review effort. The office employing the review team
leader is asked to pay for the team leader’s time and travel.

2)  Select and familiarize review team staff including identifying and recruiting qualified DOE
personnel as members and contractors as supplemental technical consultants, as necessary
to meet the objectives of the review, with the concurrence of the LFRG Chair.

3) Identify and address any conflict of interest issues for review team members and technical
consultants.

4)  Manage and provide guidance to the review team staff concerning the overall review
process and methodology, documentation requirements, draft and final review reports,
review team meetings, and schedules.

5)  Develop areview plan that describes site visits, review approach, review products,
necessary documents, and review milestones and schedules.

6) Coordinate and manage review team discussions, site visits, and meetings.

7)  Coordinate communications among the review team leader, review team members and
consultants, and the LFRG. Coordinate activities of review team members and consultants
so the results of the review are integrated.

8)  Serve as the point of contact for information requests regarding review team activities and
reports.

9)  Inform review team staff of any DOE Headquarters policy and/or program changes and
other pertinent information that could affect the review process or schedule.

10) Compile the review report. Ensure the report is accurate, objective, and thorough. Ensure
that sufficient copies of the final review reports are printed and delivered to the LFRG,
appropriate DOE offices, and others.
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11) Ensure, with assistance from the DOE liaison from the site under review, that all pertinent
documentation is placed into the administrative record during the review. Maintain the
administrative record and any other records and files associated with review team activities,
and provide them to the LFRG with the review report.

12) Ensure, with assistance from the DOE liaison from the site under review, that progress on
completion of any follow-up commitments (e.g.. review of a report required by a condition
contained in a DAS), LFRG recommendations, or other planned actions are tracked and
reported to the LFRG until completed.

If desired, the review team leader may appoint another individual to act as a review team

coordinator and delegate responsibilities to the coordinator. 1f appointed, the coordinator reports

directly to the review team lcader throughout the review.

Team Members

The review team members™ responsibilitics are to:

1) Confirm the review assignments with the review team leader.

2) Evaluate the radiological assessment against the criteria applicable to his/her assignment and
the scope of the review contained in Section 3 of this manual.

3) Provide the results of the radiological assessment review to the review team leader. Ensure
that the results are accurately reflected in the review report.

4) Review any tollow-up documentation as requested by the review team leader or the LFRG.
Team Consultants

The team consultants may be review team members or may serve as non-member resources and
their responsibilities are to:

1) Confirm the review assignments with the review team leader.

2) Evaluate the technical area(s) ot the radiological assessment for technical adequacy consistent
with his/her assignment and the scope of the review.

3) Provide the results of the radiological assessment technical area review to the review team
leader.

4) Review any follow-up documentation as requested by the review team leader or the LFRG.
Interaction with Regulatory Agencies and Others

External regulatory agencies (c.g.. federal/state environmental protection agencies), or other
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interested parties, may express an interest in the review of a radiological assessment for a
specific DOE site or LLW/TRU disposal facility. Recognizing the Department’s commitment to
open interactions with external entities, the LFRG, the review team leader, and site management
are responsible for determining the best means of establishing an effective interface, as
appropriate. Options for interfacing with external entities include providing progress reports,
both written and oral, and extending an opportunity to participate with the review team as an
observer.

2.4 Review Administrative Process

The administrative process established to conduct a radiological assessment review will:
coordinate the activities of the LFRG and a Review Team; facilitate the interactions of the
Review Team and the site and facility being evaluated; and establish a complete record of the
review. An example review plan is provided by accessing the LFRG web page.

PA/CA Review Plan

Prior to the review, the review team prepares a review plan to coordinate the activitics of the
review process. Key elements of the review plan are:

. General review approach;

. Planned specitic activities;

. Review schedule and milestones:

. Review team leader, members, and technical specialists identification;
. Administrative record requirements;

, Supporting data and documents to be reviewed;

. EM QA Program implementation plans:

. Orientation plans for revicw team members;

. Modifications or additions to the standard review criteria; and

. Plans for health and safety protection of the review team.

Administrative Record

The revicw team leader establishes an administrative record for documenting the review and the
review's results. All records associated with the review, including the PA, CA, Review Plan, site
visit interactions and results, correspondence, technical documents, meeting minutes, briefing
packages, review team member qualifications. and conflict of interest avoidance information
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become part of the administrative record. The administrative record is subject to, and
administered under, the EM QA Program protocols. If possible. the administrative record should
contain the originals of all documents.

The administrative record is assembled and maintained by the review tecam leader during the
review and is turned over to the LFRG when the review report is submitted.

Qualitv Assurance

Radiological asscssment review activities are performed in conformance with the requirements
of the DOE O 414.1C, Quality Assurance, and 40 CFR 191 as appropriate.

2.5 Site Visit

All members and consultants of the review team will usually benetit from a site visit. Ata
minimum, this visit should include an orientation of the site and tacility evaluated, and the
radiological assessment under review, a tour of the site and facility, and meetings with
knowledgeable site and facility personnel to exchange information about the facility, PA and/or
CA.

2.5.1 Pre-Site Visit Activities

Prior to an initial site visit, the review team performs a preliminary review of the radiological
assessment. The preliminary review is intended to: 1) confirm that the document is complcte
and ready for a comprehensive review; 2) determine if the review team has the collective
expertise to perform a comprehensive review; and 3) identify information in the radiological
assessment that requires discussion during the site visit. The findings of this preliminary review
may be used to determine whether additional technical expertise and/or information are needed.

The preliminary review may include a review of past studies, assessments, reports, sampling and
monttoring data, and other pertinent documents the review team needs to gain an understanding
ot site operations and existing or potential problem areas. A key role of the DOE liaison from
the site under review is to identify and review federal, state, and local statutes or regulations that
are relevant to the review. including any site-specific requirements or guidance documents
relevant to the information in the radiological asscssment.

2.5.2  Site Visit Preparation

In order to maximize the benefit of site visits, the review tcam leader and members should be
thoroughly prepared. Proper preparation should include but not be limited to:

1) Coordination of Sitc Activitics and Information Needs

The review tcam lcader should contact the appropriate tield oftice and site representatives to
determine specific dates and logistics for a site visit.

After the dates and logistics for a site visit have been finalized. the review team leader will notity
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the LFRG Chair. A copy of the review plan should be provided to the LFRG Chair, team
members, and to the site representative.

2) Security and Health and Safety Planning

As part of the preparation for the site visit and tour, the review tcam leader should coordinate the
information flow to ensure that security badges are ready for attendees and that any other
security or clearance matters are handled prior to arrival at the site. The site personnel
coordinating the visit should provide the necessary papers, documents, and site logistics required
to accomplish these important steps when arranging a visit.

Also, as part of preparation for the review site visit, the review team leader needs to ensure that
necessary health and safety planning is performed. If the review team members are going to be
walking in or around areas under which the Occupational Safety and Health Act (OSHA) health
and safety and/or other regulations apply, the review team leader needs to ensure that the
necessary training or training waivers and other paperwork have been arranged with site
personnel.

3) Agenda

The review team leader, along with the site representative, develops a detailed agenda for the site
visit. A list of topics to be covered and issues to be considered during the review is developed
based on the preliminary review of the radiological assessment. The details of the agenda, with
logistics and appropriate attendees, should be worked with the site and facility contacts, and
finalized at least five days prior to the visit. The review team leader should ensure that all parties
attending the meetings receive the agenda in advance ot the visit.

2.5.3 Site Visit Activities

In order to maximize the benetit of the site visit for all participants, the review team should
consider accomplishing the following actions:

1) Meetings

The site visit provides the opportunity for meetings of the review team in which they can share
technical information gathered during the visit and to discuss remaining site visit activitics.
Meetings with preparers of the radiological assessment and other cognizant site and facility
personnel also provide opportunities for exchange of information relevant to the PA and CA
review. To the extent possible, the need for these meetings is identified prior to the site visit,
coordinated appropriately, and scheduled on the agenda. The review team leader should brief the
site representative and appropriate site management of any findings or items of interest at the end
of each day. This will allow the site to resolve those findings or items of interest, if possible.
prior to the Review Team’s closeout mecting.

2) Closeout Brieting

The review team leader provides a closeout brieting for the site personnel before the review team
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leaves the site. This briefing provides an opportunity to discuss notable practices, findings,
observations, and for final questions and answers. Also at this point, any need for further
documentation, site tours, technical meetings, and information exchanges with technical
personnel can be identified and discussed.

2.6 PA/CA Technical Reviews

The principal purpose of the review team’s activities is to perform detailed technical reviews of
PAs and/or CAs. Based on the reviews, the LFRG will formulate conclusions on whether there
is compliance with requirements ot DOE O 435.1 or 40 CFR 191, as appropriate. The LFRG
may make recommendations about operations at the facilities based upon the technical review.

The detailed technical review ot a PA and CA 1s to: (1) identity whether required intormation is
present; (2) determine if the information presented is correct and applicable; and (3) determine if
the analysis supports the conclusions. To that end, the PA and CA are reviewed against criteria
to determine whether they are adequate and acceptable.

Section 3 provides the basic framework and technical critena for the reviews of LLW and TRU
PAs and CAs. The review team should use the Section 3 criteria as well as other documents
such as: "Format and Content Guide for U.S. DOE Low-Level Waste Disposal Facility
Performance Assessment and Composite Analyses™; and Appendix C to 40 CFR 191, “Guidance
for Implementation of Subpart B™ in establishing the review criteria for the site submitting the
PA/CA for review and approval. Review findings represent broad conclusions reached on the
PA or CA. Detailed acceptance criteria are included to apply to specific topics and discussions
in the PA and CA in order to support the findings. Minimum information expected in either the
PA or CA to support the analysis, is provided in the guidance.

Following the review, the review team members determine whether the conclusions reached in
the PA and/or CA are acceptable and supportable. The review team documents its findings in a
report (discussed 1n detail in Section 2.8).

2.7 Additional Technical Information

Additional questions may arise as the review team 1s developing conclusions on the PA and/or
CA. The review team should solicit additional technical information requested in accordance
with the acceptance criteria presented in Section 3. Additional information requested by the
review tcam should be in the form of existing data or information. The review team leader
should solicit the assistance ot the DOE field ottice liaison in obtaining additional information
and analysis.

The review team should not solicit additional PA or CA evaluations (e.g., a complete PA
calculation to determine the results of an alternative scenario). If this type of additional
evaluation is required, 1t should only be requested by the LFRG as a condition of acceptance of
the PA or CA based on the conclusions of the review team on the existing PA and/or CA
evaluations.
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Additional information needs, requests, and meetings are to be documented and become part of
the administrative record.

2.8 Key and Secondary Issues

The significant issues identified by a review team are categorized as “key™ 1ssues and
“secondary” issues. Key issues are those which the team determines must be resolved for the
review team to recommend acceptance of the PA or CA under review. The review team should
identity which review critena are associated with each key issue and those criteria must be
reported as not met in the review criterion matrix. If the site can resolve one or more of the key
issues prior to completion of the review report, the review team should revise the review report
to retlect that additional work by the site. If the site does not resolve the key issues prior to
completion of the review report, the review team may recommend that a conditional disposal
authorization statement be issued with explicit conditions requiring that the key issues be
resolved by datcs certain.

Secondary issues are those which the review team determines may be resolved via the normal
PA/CA maintenance program. The review team should identify which review criteria are
associated with each secondary issue and those criteria must be reported as not met in the review
criterion matrix. The site may attempt to resolve one or more of the secondary issues prior to
completion of the review report, and any such progress should be reported in the review report.
Resolution of any remaining secondary issues can be addressed by a single disposal
authorization statement condition requiring that a plan and schedule be prepared and
implemented for addressing the secondary issues.

The review team may choose also to report observations and identify less important issues that
provide opportunities for improvement in the PA or CA. These issues and observations may be
reported in the review matrix for criteria that are designated as met or those designated as not
met because of key or related issues. The site 1s not required to act on these observations and
opportunities for improvement.

2.9 Review Report

Following the technical review, the review team prepares a review report. The report
summarizes the findings, technical adequacy and completeness of the radiological assessment,
the issucs identified from the review and their resolution, and any issues that were not resolved.
The review team should include as appendices, supplemental information and/or documentation
deemed necessary to understanding the review. The review report should include all ot the
information from the review needed to provide the basis tor the LFRG’s compliance evaluation
(sce Section 2.9) of the radiological assessment.

The following guidance is provided in two parts. First, guidance is provided on the PA review
report. Separate guidance 1s provided on the CA review report. If a review team has the
opportunity to simultaneously revicw the PA and CA fora LLW or TRU disposal facility, then
the two parts of the guidance could be combined to create one review report.
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2.9.1 PA Review Report Outline

A suggested PA review report outline is as follows:

i Ixecutive Summary
1.0 Introduction
2.0 Summary of Site and Facility Description
3.0 Summary of PA Review
4.0 lechnical Adequacy of PA
5.0  Consistency of PA
6.0 Unresolved Issues
7.0  Recommendation of Review Team
8.0  Appendices
A. Review Team Members and Consultants and Their Qualifications
B. Review Plan
C. Chronology of Review

D. Comments from Review 1eam Members

E. List of Important Communications between Site and Review Team
I List of Supporting Documentation Ultilized During the Review

G. Review Criteria Matrix

The following sections address these suggested elements of a PA review report.

2.9.2 PA Review Report Development

The conclusions of the PA review with respect to the criteria presented in Section 3 are to be
addressed in a review report. This guidance is not intended to provide a comprehensive
discussion applicable to all PAs. Instead, the review team should customize their report under
the headings suggested in the outline and provide a concise reflection of the PA review
conducted. The review report should include references to the PA and any related
documentation. The conclusion of the review report should include a recommendation that the
PA be accepted, accepted with conditions, or not accepted. Once submitted to the LFRG in final,
no changes should be made to the review report.

1.0 Introduction

This section provides a brief introduction on the purpose of the report, and includes a citation of
the PA being reviewed and the guidance used to conduct the review. There should also be a
concise statement of the review process and review team findings, as well as an overview of the
report contents.

2.0  Summary of Site and Facility Description

This section provides a concise description of the LLW disposal facility addressed in the PA,
including the surrounding site. The material in this section can be extracted from the PA and
presented as background to review report readers unfamiliar with the site and disposal facility.
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3.0  Summary of PA Review

This section provides an overview of the PA review. Any documentation from the site that was
prepared in response to requests from the review team should be briefly discussed. 1ssues
identified during the course of the review and the resolution of those issues should be discussed
in this section.

The conclusions of the review are presented in this section. References to any appendices for
extended discussions contained in the minutes of the meetings of the review team are
appropriate. References to appendices that identify the members and consultants on the review
team, and the chronology of the review is also appropriate.

4.0 Technical Adequacy of PA
This section provides discussion of the following aspects of the PA:
. A summary of the method of analysis and the calculated results.

. The review determination is the assessment is complete, thorough and technically
supported and that conclusions are valid and acceptable.

. Major issues relating to the technical adequacy of the PA (and assurance requirements for
TRU disposal); and

o The basis for concluding the PA is technically adequate and that there is a reasonable
expectation that performance objectives and measures of DOE M 435.1-1/40 CFR 191
will be met.

5.0  Consistency of PA

This section documents the consistency of the PA and any additional material developed in the
review with the Format and Content Guide for U.S. Department of Energy Low-Level Waste
Disposal Facility Performance Assessments and Composite Analyses or other documents.
Discussion of how the guidance was interpreted for the PA, and a judgment on the consistency of
approach taken with respect to: the PA guidance; existing laws,; regulations (40 CFR 191); DOE
directives; DOE policy; and any applicable agreements with regulatory agencies or affected
states. Conflicts with other competing regulatory matters should be identified and the approach
taken in the PA in addressing these conflicts identified. The significance of any inconsistencies
with respect to the acceptance of the PA should be discussed.
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6.0 Unresolved Issues

This section identifies any issues which were not satisfactorily or completely resolved during the
PA review. Most issues can be expected to be resolved in the course of the review through
requests for additional information or during discussions between the review team and the DOE
site. Some issues may remain unresolved for lack of sufficient data or knowledge, or due to
competing policies or regulatory directives. Some review team members may enter dissenting
opinions on parts of the review, and these should be discussed in this section. The significance of
unresolved issues on the recommendation to the LFRG should be identified and discussed.

Because many unresolved issues may pertain to uncertainties involved in decision-making,
assumptions made, and difficulty in agreeing or disagreeing with findings based on calculations
far into the future; the PA maintenance program required by DOE M 435.1-1 can be used as an
effective method for resolving these issues. Identification of studies to reduce uncertainty,
analysis to justify assumptions, and collection of data over time are examples of conditions that
should be considered for inclusion in the recommendation specifically as part of the facility’s PA
maintenance program. Recommendations for conditions on the PA maintenance program may
allow the facility to continue operating while the uncertainties are studied.

7.0  Recommendation of Review Team

The review team must recommend that the PA be accepted, accepted with conditions, or not
accepted. The basis for the recommendation should be provided, including references to the
relevant material in the review report.

If the review team recommends the PA be accepted, this signifies that all issues concerning the
results of the PA and any relationship to Waste Acceptance Criteria (WAC), disposal facility
operations, the PA maintenance program, and any other elements of the management of
LLW/TRU were resolved. This also means that documentation in the administrative record is
complete and the Review Team could identify no additional conditions that need to be placed in
the DAS beyond those that have already been addressed in the section of the PA and resolved.

If the review team recommends the PA be accepted with conditions, then the review team has
identified some issues that could not be resolved to their full satisfaction, or has identified
operational constraints, further analysis, monitoring, or reporting that should be identified as
conditions in the DAS. Conditions on the acceptance of the PA should be explicitly stated, with
reference to the justifications for the conditions clearly identified in the materials reviewed and
placed in the administrative record.

If the team recommends the PA not be accepted, then the review team has identified major issues
which could not be resolved through the development and implementation of any conditions on
the facility operations, waste acceptance, monitoring, or reporting. This condition would require
additional rounds of review, therefore, the review report should clearly lay out the issues that
cannot be resolved, the reasons they cannot be resolved, and any comments that provide
assistance to the PA developers and the site/facility that would allow for a finding of acceptance. |
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Appendices

Appendices should be used to reduce the review report’s length and provide references to
important information used in the PA review.

Appendix A should include a list of the review team members and any consultants and their
qualifications.

Appendix B should be the review plan used for the PA review.

Appendix C should include a chronology of the PA review that lists all communications,
meetings, and other events which occurred as part of the review.

Appendix D should contain review team member comments or dissenting opinions which need
to be reflected in the review report.

Appendix E should include all written communications (e.g. the site’s self assessment versus the
review criteria, between the DOE site and the review team that are considered germane to the

conclusions of the review.

Appendix F should list any supporting documentation provided by the site for the PA review or
used by the review team in making the conclusions of the review.

Appendix G review criteria matrix with review team comments.

This documentation should include any material developed in response to questions posed by the
review team. Additional appendices may be added to the review report as appropriate.

2.9.3 CA Review Report Outline

A suggested CA review report outline follows:

i Ixecutive Summary

1.0 Introduction

2.0 Summary of Facility Description and Interacting Sources
3.0 Summary of CA Review

4.0 Technical Adequacy of (A

5.0  Consistency of CA

6.0 Unresolved Issues

7.0 Recommendation of Review Team

.0  Appendices

A. Review Team Members and Qualifications
B. Review Plan

C. Chronology of Review

D. Comments from Review Team Members
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L. List of Important Communications Between Site and Review Team
F. List of Supporting Documentation Utilized During the Review
G. Review Criteria Matrix

These suggested elements of a CA Review Report are described below.

2.9.4 CA Review Report Development

The results of the CA review using the guidance presented in Section 3 are to be addressed in a
review report. This guidance is not intended to provide a comprehensive discussion for a review
report applicable to all CAs. Instead, the review report should be a concise reflection of the CA
review with the guidance provided in Section 3. The review report should include references to
the CA, PA, and any related documentation. The conclusion of the review report should include
the recommendation that the CA be accepted, accepted with conditions, or not accepted. Once
submitted to the LFRG, no changes should be made to the final Review Report.

1.0 Introduction

This section provides a brief introduction on the purpose of the report, and includes a citation of
the CA being reviewed and the guidance used to conduct the review. If the associated PA is a
separate document, the PA citation should be included. There should also be a concise statement
of the review process and review team findings, as well as an overview of the report contents.

2.0  Summary of Facility Description and Interacting Source Terms

This section provides sufficient background to readers of the review report who are unfamiliar
with the disposal facility and potential contributing sources. This section provides a concise
description of the overall geographic area addressed in the CA, of the LLW disposal facility and
all potential sources that could interact with the disposal facility. This section should also
identify those potential sources which were not considered in the CA and a concise explanation
why they were excluded. The material in this section could be extracted from the CA, and may
include material abstracted from the PA.

3.0 Summary of CA Review

This section provides an overview of the CA review. References to appendices that identify the
members of the review team and consultants to the review team and the chronology of the review
are appropriate. Documentation from the site that was prepared in response to requests for
additional information by the review team should be discussed briefly, with references to the
documentation itself. Issues identified during the course of the review and the resolutions should
be documented in this section. Any appendices containing minutes or summaries of extended
discussions of the review team can be referenced. The conclusions of the review should also be
presented in this section.
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4.0  Technical Adequacy of the CA
This section provides discussion of the following aspects of the CA:

Summary of the method of analysis and the calculated results;

Summary of options analyses, if required,

Findings on CA completeness, thoroughness, technical supportability and quality of the
conclusions of the CA,

Major technical issues relating to the technical adequacy of the CA; and

The basis for concluding that the CA is technically adequate and provides reasonable
conclusions relative to the performance measures for environmental and public radiation
protection in DOE O 5400.5.

5.0  Consistency of CA

This section documents the consistency of the CA with the Format and Content Guide for U.S.
Department of Energy Low-Level Waste Disposal Facility Performance Assessments and
Composite Analyses. There should be a discussion of how the guidance was interpreted for the
CA, and a judgment on the consistency of approach with respect to the guidance. In the
judgment of consistency, consideration of the interpretations made for existing laws, regulations,
other DOE directives, DOE policy, and applicable agreements with regulatory agencies or
affected states should be included. Conflicts with other competing regulatory matters and the
approaches taken in the CA in addressing these conflicts, should be identified. The significance
of any inconsistencies with respect to the acceptance of the CA should also be discussed.

6.0 Unresolved Issues

This section identifies any issues which were not satisfactorily or completely resolved in the CA
review. The review of the CA is likely to identify issues to be addressed. Most of these issues
were expected to be resolved in the course of the review by requests for additional information or
discussions between the review team and the DOE site. Some issues, however, remain
unresolved for lack of data or knowledge, or because of competing policies or regulatory
directives. Some review team members may enter dissenting opinions on parts of the review. 1f
so, these should be discussed in this section. Moreover, the significance of these unresoived
issues on the review team’s recommendation to the LFRG should be identified and discussed.

Because many unresolved issues may pertain to the uncertainties involved in the decision-
making, the assumptions made, and the difficulty in agreeing or disagreeing with findings based
on calculations far into the future, the CA maintenance program required by DOE M 435.1-1 can
be used as an effective method for resolving these issues. The identification of studies to reduce
uncertainty, analysis to justify assumptions, and the collection of data over time are all examples
of conditions that should be considered for inclusion in the recommendation specifically as part
of the facility’s CA maintenance program. Recommendations for conditions on the CA
maintenance program may allow the facility to continue to operate while the uncertainties are
being studied.
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7.0 Recommendation of the Review Team

The review team must recommend that the CA be accepted, accepted with conditions, or not
accepted. The basis for the recommendation should be provided, including references to the
relevant material in the review report.

If the review team recommends the CA be accepted, this means that all issues concerning the
results of the CA are resolved. The documentation in the administrative record is complete and
that a DAS should be issued.

If the review team recommends the CA be accepted with conditions, then the review team has
identified issues that could not be resolved to their full satisfaction, but has identified further
analysis, monitoring, or reporting that should be implemented in the corrective actions identified
in the options analysis included in the CA and as conditions in the DAS. Conditions on the
acceptance of the CA should be explicitly stated, with reference to the justifications for the
conditions clearly identified in the materials reviewed and placed in the administrative record.

If the review team recommends the CA not be accepted, then the review team has identified
major issues which could not be resolved through the development and implementation of any
conditions on the operations, waste acceptance, monitoring, or reporting by the facility. It is
expected that a “non-acceptance” would require additional rounds of review, therefore, the
review report needs to clearly lay out the issues that cannot be resolved, the reasons they cannot
be resolved, and comments that would provide assistance to the CA developers and the
site/facility in providing the analysis or data that would allow for a finding of acceptance.

Appendices

Appendices should be used to reduce the review report’s length and provide references to
important information used in the CA review.

Appendix A lists the review team members, consultants and their qualifications.

Appendix B contains the review plan used for the CA review.

Appendix C includes a chronology of the CA review a list of all communications, meetings, and
other events which occurred as part of the CA review.

Appendix D provides review team member comments and/or dissenting opinions that need to be
reflected in the review report.

Appendix E lists written site/review team communications germane to the report conclusions.

Appendix F lists supporting documentation provided by the site for the review or used by the
team. Material developed in response to questions from the review team should be included.

Appendix G review criteria matrix with review team comments.

Additional appendices may be added to the review report as appropriate.
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2.9.5 Review Report Approval

The review team should review the draft report for adequacy and accuracy. The draft review
report should be provided to the affected DOE field office management for a factual accuracy
review. Site comments should be reviewed by the review team and incorporated in the final
review report as appropriate. The final review report, together with a summary of the site review
comments and the review team 's response to those comments should be submitted to the LFRG
for review and approval.

2.10  Disposal Facility Compliance Evaluation

Upon completion of the review reports, the LFRG begins its deliberations on the PA and CA and
whether to recommend approval by the cognizant Deputy Assistant Secretary. During these
deliberations, the LFRG considers: the review report and the recommendations of the review
team concerning the PA and/or CA; unresolved issucs identified in the review report; issues
which may have been identitied after the report was submitted; and any additional information
that may have becn provided to the LFRG for consideration. If the LFRG concludes that the
document is acceptable, the LFRG will prepare a compliance evaluation for the PA and/or CA.

If the PA and CA are submitted simultaneously, the LFRG can complete the review process and
immediately follow-up with the development and submission of the DAS, if necessary. This
effort would require the development of the compliance evaluation, pertinent supporting
documentation and a draft DAS prior to formal submission to the cognizant Deputy Assistant
Secretary.

If the PA and CA are not submitted at the same time, and the PA review is completed without the
CA, then the following steps in development of a compliance cvaluation and DAS should be
modified appropriately. A suggested approach for the LFRG to consider if the PA and CA are
submitted separately 1s in Section 4.4.2.

2.10.1 Issues Resolution

During the development of the review report, issues which were unresolved may become
conditions for tacility operation. The LFRG may decide that some or all of the issues should be
resolved, or the recommendations of the review team modified, prior to the development of a
compliance cvaluation and/or DAS. If this is the action taken by the LFRG, the LFRG should
not make any changes to the review report. Instead, the resolution or modification of
conclusions concerning these issues should be thoroughly documented with issues papers,
analyses, briefing minutes, and meeting minutes, and added to the administrative record for the
PA/CA review. Resolution or modifications to these issues should be discussed in the
compliance evaluation transmitted to the cognizant Deputy Assistant Secretary.

The LFRG should consider mecting with the Review Team members and site/facility personnel
involved in the development of the PA and/or CA to assist in the resolution of unresolved issues
that arc identified in the Review Report.
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2.10.2 LFRG Review of a PA Review Report

The LFRG thoroughly reviews the PA Review Report; assimilates the necessary information
trom the appendices and the administrative record; considers the PA, additional information, or
issues discussed after the submittal of the review report, and addresses the following subjects:

1) DOE O 435.1/40CFR 191 Compliance

The LFRG determines if the PA, as reviewed by the review team and discussed in the review
report, provides a reasonable expectation that the requirements of DOE O 435.1/40 CFR 191 are
met for the LLW/TRU disposal facility evaluated in the PA. The criterion for reasonable
expectation is a “weight of evidence™ determination that 1s based on the matenial included in the
PA. supplemental documentation, and the review report.

2) Conditions of Acceptance

The recommendation of the review team that the PA be accepted, accepted with conditions, or
not accepted should be reviewed and discussed in consideration of any unresolved issues in the
review report. The LFRG evaluates conditions identitied by the review team. Each condition of
acceptance identified by the review team should be justified in the review report. The LFRG
should settle unresolved i1ssues identified in the review report and document the resolutions.
Should these resolutions lead to modifications ot the conditions for acceptance identified by the
review team, changes to the conditions for acceptance should be made and documented. The use
of the PA maintenance program to reduce uncertainties should be examined carefully to cnsure
that the goals of those conditions, as proposed by the review team, are both useful and
reasonable.

New issues identified following the PA review should be discussed. Conditions for acceptance
of the PA should be developed, and the basis for the new conditions should be documented. The
final conditions for acceptance of the PA should be agreed upon by the LFRG. These final
conditions and the justification of these conditions by the review report or other information
should be documented as part of the decision of the LFRG.

3) Acceptance of the PA

In addition to the PA, the basis for its acceptance should include:

. The review report and its presentation to the LFRG:

. The admimistrative record;

. Evaluations by the LFRG: and

. Conditions imposed on acceptance of the PA.

The LFRG should review this material and conclude whether the PA should be accepted and

recommended for approval. Acceptance of the PA and associated documentation means the
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LLW/TRU disposal facility can be expected to operate under specified conditions with a
reasonable expectation that the requirements of DOE O 435.1/40 CFR 191 will be met.
[Approval of the PA and associated documentation also means the LLW/TRU disposal facility
should be issued a DAS or the existing DAS be revised (if appropriate for a PA/CA revision),
provided that a reccommendation for approval is also made following the review of the CA (See
Section 2.9.6)].

2.10.3 PA Compliance Evaluation Development

The findings of the LFRG should be documented in a compliance cvaluation to be submitted to
the cognizant Deputy Assistant Secretary for approval. If the LFRG does not recommend
approval of the PA, then the recommended steps to be taken by the DOE site to gain acceptance
and approval should be documented and submitted to the cognizant Deputy Assistant Secretary
for transmittal to the field office manager.

It the LFRG recommends approval of the PA, a compliance evaluation documenting its approval
should be prepared by the LFRG and submitted to the cognizant Deputy Assistant Secretary.

Essential elements of the compliance evaluation include:

. a summary of the findings on the subjects described in Section 2.9.2;

. conditions on the PA maintenance program;

. conditions on disposal operations;

. conditions on waste acceptance and receipt;

. conditions on monitoring;

. conditions on recordkeeping; and

. other pertinent information needed to maintain reasonable expectation that the

performance objectives of DOE O and M 435.1/40 CFR 191 will be met.

The compliance evaluation should include a DAS with the proposed conditions for the facility to
meet it the DAS is approved with conditions.

2.10.4 LFRG Review of a CA Review Report

The LFRG thoroughly reviews the CA review report; assimilates the necessary information from
the appendices and the administrative record; considers the CA, including i1ssues discussed after
the submittal of the review report; and addresses the following subjects:

1) Conclusions Concerning Performance Measures

The LFRG will make two determinations about the CA based on the review report conclusions.
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First, the LFRG will determine whether the CA provides a reasonable expectation that disposal
facility operation is unlikely to result in Jong-term compliance problems. Second, the LFRG will
determine whether the CA provides for appropriate management alternatives and corrective
actions in the event that potential problems are identified. “Appropriate management
alternatives and corrective actions™ must yield a reasonable expectation that current LLW
activities will not result in the need tor future corrective or remedial actions.

Corrective actions are to be identitied tor LLW disposal facilities and other contributing sources
which exceed the constraining performance measure. The corrective actions must provide a
reasonable cxpectation that the constraining performance measure will not be exceeded in the
future. The corrective actions should provide a reasonable first line of defense. Examples of
corrective actions that should be proposed are:

. refining the analysis to reduce conservatism;

limiting receipt of certain wastes until further information is collected;
. evaluating remedial measures on interacting source terms; and
. evaluating alternative land use plans.

Additional discussion of CA corrective actions can be found in the Format and Content Guide
for U.S. Department of Energy Low-Level Waste Disposal Facility Performance Assessments
and Composite Analyses.

The LFRG determination 1s based on the material presented in the CA, review report, and
supplemental information developed for the review. The recommendation on acceptance of the
CA should be supported by the review report and conditions placed on such a recommendation.

2) Conditions of Acceptance

The review team may recommend that the CA, be accepted, accepted with conditions, or not
accepted. Review and discussion of the recommendation should consider unresolved issues in
the review report and any other issues or information identified following the CA review. The
LFRG will either concur with any conditions recommended by the review team or modify the
recommendations based on other issues or information. If the LFRG elects to modify the
recommendations of the review team, the justification for any moditications should be
documented. The LFRG is to settle any unresolved issucs identified in the review report and
document the resolutions. If these resolutions lead to moditications of the conditions tor
acceptance identified by the review tcam. changes to the conditions for acceptance must be made
and documented. New issues not identitied by the review report that were identitied tollowing
the CA review are 1o be discusscd. Any conditions nceded to address the issucs for acceptance
ot'the CA must be developed and the basis for the new conditions documented.

The final conditions for acceptance of the CA are to be agreed upon by the LFRG. These final
conditions and the justification of these conditions by the review report or other information
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must be documented as part of the decision of the LFRG.
3) Acceptance of the CA

The CA, review report, administrative record, evaluations by the LFRG, and any conditions for
acceptance of the CA form the basis for accepting the CA. The LFRG should review this
material and conclude whether the CA should be accepted and recommended for approval.
Acceptance of the CA means the LLW disposal facility can be expected to operate under the
specified conditions without the constraining dose limits being exceeded. If the CA (and the
corresponding PA) is approved, a DAS may be issued for the facility (See Section 2.9.6).

2.10.5 CA Compliance Evaluation Development

The findings ot the LFRG are documented in a compliance evaluation to be submitted to the
cognizant Deputy Assistant Secrctary for approval. In some cases, the LFRG may not accept the
CA and not recommend approval of the CA. If so, the recommended steps to be taken by the
DOE site to gain acceptance and approval should be documented and submitted to the cognizant
Deputy Assistant Secretary for transmittal to the field office manager.

It thc LFRG accepts the CA and recommends its approval by DOE, a Compliance Evaluation
documenting approval of the CA will be prepared by the LFRG and submitted to the cognizant
Deputy Assistant Secretary.

Essential elements of the compliance evaluation include:

. a summary of the tfindings on the subjects described in Section 2.9.4;
. conditions for acceptance of the CA; and
. other pertinent information needed to assure appropriate planning for continued

protection of the public from radioactive material disposed in the facility.

The compliance evaluation may include a new or revised DAS with appropriate proposed
conditions for approval by the cognizant Deputy Assistant Secretary.

2.10.6 Development of Disposal Authorization Statement

The LERG develops or revises a draft DAS that authorizes the operation (or continued opcration)
of the LLW/TRU disposal tacility evaluated in the PA and CA. The statement is based on the
results ot the PA and CA reviews as documented in the compliance evaluations, and specifies the
conditions under which the LFRG would permit the operation to continue. The assistance of the
review team leader should be solicited if necessary for developing the DAS.

References to the PA. CA, and other procedures and facility-specific documents should be
included to ensure operational controls are clearly identified. Deadlines for submittal ot
information or data, and specitic measures of performance should be identified tor clarity.
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Section 4 provides additional guidance on preparation of DAS.

2.10.7 Compliance Evaluation/Disposal Authorization Statement Approval

The compliance cvaluations and DAS (original or revised) undergo a thorough internal (LFRG)
review for adequacy and accuracy, both during preparation and prior to final transmittal. The
LFRG completes the final compliance evaluations and draft DAS, and transmits them to the
cognizant Deputy Assistant Secrctary for final approval and signature. The LFRG also transmits
any documentation such as the Review Report and documentation of resolution of issues that
will assist the Deputy Assistance Secretary’s understanding of the compliance evaluations and
DAS. The cognizant Deputy Assistant Secretary should then take the appropriate action on the
approval package in accordance with his management responsibilities. Failure to satisty
conditions on acceptance of the PA could lead to rejection or withdrawal ot the DAS for the
subject facility and/or shut down of the facility.

Additional details on approval of compliance evaluations and DAS are presented in Section 4.
2.11 Review Closeout

2.11.1 Review Feedback

The LFRG PA and CA review for a site includes an opportunity for evaluation and feedback by
review team members, the staff responsible for the site/facility being reviewed, the LFRG, and
other DOE organizations (e.g., EM; Office of Health, Safety, and Security (HS); field oftices)
involved with or affected by the review. If requested by the site/tacility being reviewed, a
mecting between the LFRG, review tcam members, and site personnel should be convened to
provide for an understanding of the results of the review and the conditions recommended in the
DAS.

2.11.2 Final Administrative Record

During the PA and/or CA review process, the Review Team Leader assemblces the administrative
record. Following approval of the DAS, if required, by the cognizant Deputy Assistant
Sccretary, the statement should be placed in the administrative record, and the review considered
closed.

The administrative records for all PA and CA reviews will be stored and maintained in a central
location. The LFRG Chair will identity the location for the headquarters files and the affected
sites will be responsible for maintaining appropriate original records not held by headquarters
and copics of originals relevant to their facility/facilities that are held by headquarters.

If the LFRG decides to take additional actions with respect to the disposal facility. then
documentation ot these actions will be placed into the same administrative record. When
another substantive review of a PA and/or CA for the same disposal tacility is conducted. for
example. during a PA maintenance cycle, then the LFRG should use the same administrative
record. The administrative record then becomes a comprehensive record ot disposal
authorization decisions through all or remaining opcrations at the tacility, similar to a docket file
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for a facility licensed by the Nuclear Regulatory Commission (NRC).

2.11.3 Conditions Tracking

The LFRG is responsible for ensuring that completion of actions or adherence with conditions
specified in the Disposal Authorization Statement are tracked and a status provided to the
cognizant Deputy Assistant Secretary, if requested. Completion of other commitments or actions
of the site and/or LFRG related to the PA/CA review, but not specitied in the Disposal
Authorization Statement (e.g., commitment to update LFRG guidance). should also be tracked by
the LFRG.

3. TECHNICAL REVIEW CRITERIA

The framework and technical review criteria for review teams to evaluate LLW disposal facility
PAs (Section 3.1), TRU disposal tacility PAs (Section 3.2), and disposal facility CAs (Section
3.3) are contained in this section.

PAs and CAs are technical studies that are prepared with considerable engineering and
professional judgment. As a result, they contain arguments and discussions that often lead to
results or conclusions that are uncertain. The review team must include these perspectives when
reaching conclusions on the review of PAs and CAs. A key objective of the technical review of
a PA or CA is to verify incorporation of and appropriate support for:

. relevant and important technical discussions;
. analyses and methodologies; and
. supporting data and information.

It 1s also important that this material include articulation of nuances of technical and engineering
judgment.

The tollowing sections include technical review criteria for PAs and CAs. In many cases, the
criteria are followed by sub-criteria that describe the minimum information expected or other
guidance on how each of the criteria can be measured. These criteria are to be used as guidance
in the reviews of the PAs and CAs by the review tcam and for preparing the review reports
discussed in Section 2.8.

The technical criteria presented in this Section have been formulated through prior PA/CA
reviews. They provide benchmarks to be addressed in the review of PAs and CAs and provide
direction to ensure the review satisties its objectives. In the conduct of a specific review,
modifications to these criteria or additional criteria may be required for determining the
acceptability of site-specitic information. Review teams must document the changes and
additions to these criteria in the review report for specific PA/CA reviews. It's important that
review teams have access to previous review reports on the site if they are available. It 1s also
important for review tcam members to have access to review reports trom other sites from a
“Lessons Learned™ perspective. These review reports are available at the LFRG Homepage.
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3.1 LLW Disposal Facility PA Review Criteria

The review team must make the following fundamental conclusions i1f a PA is to be accepted:

The PA is complete.

. The PA i1s thorough and technically supported.

The PA conclusions are valid and acceptable.

Each of these conclusions can be made using the criteria presented in the following subsections.
The criteria are intended to provide guidance and should be addressed in the review
commensurate with the importance of each criterion to the performance of the site and disposal
tacility, and to the results and conclusions of a PA for evaluating LLW disposal pursuant to DOE
O 435.1. The criteria provide a thorough listing of topics to be addressed in the course of the
review and present the basis for any requests for additional information concerning a disposal
facility or the PA. In addition to the review criteria, review teams should consider using the
“Format and Content Guide for U.S DOE LLW Disposal Facility PAs and CAs™.

The review criteria are separated into topical areas that correspond to areas of expertise that are
needed to adequately review a PA/CA. These areas can be moditied as required for a particular
PA review circumstance.

3.1.1. Facility/Site Characteristics

3.1.1.1 PA presents information on the site geography, land use plans, meteorology, ecology,
geology, seismology, volcanology, surfacc water and groundwater hydrology,
geochemistry, geologic resources, and water resources sufficient to support the design of
the facility.

3.1.1.2 PA presents information on the facility design features the waste disposal configuration
operational and protection (e.g., flood protection, inadvertent intrusion barrier) features
for the facility that affect long-term stability and design/engineering features of the

opcerational and closure covers at a level sufficient to support the analysis presented in the
PA.

3.1.1.3 PA identities Federal, state, and local statutes or regulations or agreements that impact
site engineering, facility design, facility operations, and the relationship and/or impact of
the results of the PA on site engineering, facility design, or facility operations because of
thesce factors.

3.1.1.4 PA 1dentities procedurcs and facility related documentation that may impact site
engineering, facility design, or facility operations and the relationship and/or impact of
the results of the PA on the documents and site engincering, facility design, or tacility
opcrations.
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3.1.1.5 PA identifies and justifies key assumptions included in the analysis that are used to model
and evaluate the performance of the disposal facility. The assumptions of the PA related
to the waste, site, and facility design and operations which are critical to the conclusions
ot the performance assessment are supported.

3.1.1.6 PA includes any necessary limitations on facility design or operations that are required to
meet the performance objectives. The conclusions of the PA are applied to the facility
design and operations. The resulting design constraints and limitations on operations can
be reasonably accomplished at the disposal facility.

3.1.2 Radioactive Sources/Release Mechanism

3.1.2.1 The PA presents an estimate of the radionuclide inventory in the waste disposed and
forecasted to be disposed at the facility which is quantified and technically supported by
records, data, studies and evaluations. The PA should include a thorough analysis of
waste disposal records with sufficient documentation to ensure that all of the
radionuclides disposed and anticipated to be present in forecast wastes are evaluated.
Radionuclhides screened from the PA or having no inventory limit should be clearly
identified, and the bases for screening and exclusion should be fully documented and
defensible (for example, NCRP screening criteria). The technical bases for estimates of
the radionuclide concentrations for past and future waste disposal should be described
and documented.

3.1.2.2 The physical and chemical characteristics of the disposed waste that affect the release
should be described including presence or absence and degradation of containers, the
characteristics of the waste form, waste treatments that aftfect contaminant release, and
potential interactions of chemical or hazardous constituents. The expected effects of
waste form and container degradation should be included. The assessments of the
physical and chemical characteristics of the waste form should be documented, and
supported by laboratory or field studies. Any assumptions concerning release
mechanisms should be specitied.

3.1.3 Performance Objectives/Measures

3.1.3.1 PA identifies the performance measures used in the PA; justifies those performance
measures as site-specific applications of the performance objectives and requirements;
and presents valid conclusions that the PA meets the performance objectives of DOE O
435.1 identified below:

3.1.3.2 The all pathways performance objective of 25 mrem/year effective dose equivalent is met
over the performance period of 1000 years after closure for all radionuclides disposed of
in the disposal facility.

3.1.3.3 The air pathways pertormance objective of 10 mrem/year eftective dose equivalent is met
over the performance period of 1000 years after closure for post-September 1988
radionuclides disposed ot in the disposal facility.
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3.1.3.4 The radon performance objective of an average flux of 20 pCi/m*/sec at the disposal
surface or 0.5 pCi/L in air at the point of compliance is met over the performance period
of 1,000 years after closure for all radionuclides disposed of in the disposal facility.

3.1.3.5 The groundwater resource performance measures for all radionuclides to be disposed of
in the disposal facility are met over the performance period of 1,000 years after closure at
the prescribed point of compliance. Impacts to the water resource protection should be
assessed using the following hierarchical approach:

. First, the disposal site must comply with any applicable State or local law, regulation, or
other legally applicable requirement.

. Second, the disposal site should comply with any formal agreement applicable to water
resource protection that is made with appropriate State or local officials.

. Third, if neither of the above conditions applies, the site should select assumptions for
use in the PA based on criteria established in the site groundwater protection
management program and any formal land-use plans.

. If none of the above applies, the site may select assumptions for use in the PA for the
protection of water resources that are consistent with the use of water as a drinking water
source.

In terms of protecting the groundwater as a resource, assuming some volume averaging based on
projected use may be appropriate. Applying the performance measure at an assumed wellhead
mixed with a reasonable volume of groundwater based on site-specific assumptions regarding
groundwater use is appropriate, provided the assumption of mixing is consistent with State or
local laws, regulations, or agreements. The point of compliance for groundwater protection may
consider institutional controls.

3.1.3.6 The inadvertent intruder performance measures of 100 mrem/year effective dose
equivalent for chronic exposure and 500 mrem effective dose equivalent for acute
exposure (regional social customs and well drilling, excavation, and construction
practices should be considered) are met within the disposal facility over the performance
period after the end of active institutional controls.

3.1.3.7 The PA shall include a determination that projected releases of radionuclides to the
environment shall be maintained as low as reasonably achievable (ALARA). The goal of
the ALARA process 1s attainment of the lowest practical release level after taking into
account social, technical, economic, and public policy considerations.

3.1.4 Point of Assessment
3.1.4.1 PA identifies the point of assessment for each performance objective and measure, and

justifies the selection of each point of assessment considering current and future land use
and institutional controls.
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3.1.4.2 The point of assessment for all-pathways, the air pathway excluding radon, and
groundwater resource protection shall correspond to the point of highest projected dose or
concentration beyond a 100 meter buffer zone surrounding the disposed waste. A larger
or smaller buffer zone may be used if adequate justification (e.g., land use) s provided.

3.1.4.3 The default point of assessment for the performance measure for radon exposure that is
based on a limit on the average flux of radon ot 20 pCi/m*/sec at the ground surface is the
ground surface over the disposal unit.

3.1.4.4 The default point of assessment for the alternative performance measure for radon
exposurc that is based on a limit on air concentration of radioactive material of 0.5 pCi/L
is 100 m from the edge of the disposal unit.

3.1.5 Conceptual Model

3.1.5.1 PA provides a clear description of the conceptual model of the hydrogeological setting of
the disposal facility. The PA accounts for all relevant processes for the release of
radionuclides from the waste materials for environmental transport. The proccsses
analyzed are justified by reference to relevant studies, available data, or supporting
analyses in the PA.

3.1.5.2 The conceptual model incorporates alternative interpretations of the composite processes
that control the transport of radionuclides at the disposal site.

3.1.5.3 The conceptual model is a reasonable interpretation of the existing geochemical geologic,
meteorologic, hydrologic, and monitoring data for the site and disposal facility.
Monitoring data can be used to test the validity of the conceptual model.

3.1.5.4 The conceptual model includes evaluation of institutional controls, design and engineered
features of the facility and closure plans or reasonable assumptions for facility closure.
Credits tor the performance of engineered teatures and site closure included in the
conceptual model are based on data derived from field investigations, related
investigations, or documented sources of information relevant to the site and disposal
facility. Credits for engincered features include a reasonable representation of the
degradation of the engineered features that 1s justified by supporting investigations and
data.

3.1.5.5 The conceptual model includes assessment of natural processes that could affect the long-
term stability of a disposal facility (e.g.. flooding, mass wasting, crosion. weathering)
over the time period considered in the analysis. The assessments are justiticd based on
referenced investigations and supporting analysis.

3.1.6 Mathematical Models

3.1.6.1 The analytical and numerical models used tor the PA are reasonable representations of
the conceptual model(s). There 1s sufficient documentation and verification of the
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analytical and numerical models to provide reasonable confidence in the model results.
The complexity of the mathematical models selected is commensurate with the available
site data.

3.1.6.2 The input data used in the analytical and numerical models are described and are
traceable to sources derived from field data from the site, laboratory data interpreted for
field applications, and referenced literature sources which are applicable to the site.

Assumptions which are used to formulate input data are justified and have a defensible
technical basis.

3.1.6.3 The computational steps in the implementation of analytical and numerical models are
clearly described and traceable.

3.1.6.4 Intermediate calculations are performed and results are presented that demonstrate, by
comparison to site data or related investigations, the calculations used in the PA are
representative of disposal site and facility behavior for important mechanisms represented
in the mathematical models.

3.1.6.5 The analytical and numerical models are tested, by comparison to benchmarked
analytical calculations or results of other well-established models and demonstrate that
the results are consistent with the conceptual model and available site data. The models
are evaluated for defensibility and are reasonable representations of the disposal site and
facility performance by comparison to available site data, related technical investigations,
or referenced documentation or literature.

3.1.6.6 The initial conditions, the boundary conditions, and the upscaling (i.e., normalization to
field scale) of parameter data are applicable to the disposal facility and the expected
range of changes in the physical and hydrologic properties of the site over 1,000 years.

3.1.7 Exposure Pathways and Dose Analysis

3.1.7.1 PA provides a complete description of the important exposure pathways and scenarios for
the specific disposal facility that are used in the evaluation of the potential doses to the
hypothetical, individual member of the public and inadvertent intruder consistent with
site-specific environmental conditions and local and regional practices. The dose
analysis is conducted for realistic and/or accepted scenarios for the setting of the facility
and surrounding areas that represent the long-term performance of the LLW disposal
facility. The exposure pathways and scenarios selected for detailed analysis are justified
as representative.

3.1.7.2 Exposure pathways from the transport of contamination in groundwater and surface
water that may be considered include potential exposures from the ingestion of
contaminated water, the use of contaminated water for drinking, for irrigation and
livestock watering, and the biotic uptake and transport of contamination from
groundwater and surface water. The ingestion of dairy products, livestock, fish, crops,
and soil, the inhalation of resuspended particles, and external exposure should be
considered. Representations of groundwater well performance (e.g., construction,
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3.1.7.3

3.1.7.4

3.1.7.6

3.1.7.7

3.1.7.8

3.1.7.9

3.1.7.10

diameter, yield, depth of penetration, screen length) are reasonable reflections of
regional practices and are justified.

[f radiation dose is used as a measure of groundwater resource protection, the exposure
scenarios consider the ingestion of water (at 2 liters per day or an alternative rate, if a
justification is included) at the point of assessment, which represents the location of
maximum cxposure from a well constructed and developed using current practices
typical for the local area.

Exposure scenarios trom the transport of contamination in air that may be considered
include residential and gardening activities which include the direct inhalation of
volatile and nonvolatile radionuclides, external exposure, ingestion of crops, soil,
livestock, dairy products, and inhalation of re-suspended particles

The inadvertent intruder analysis considers the natural and man-made processes that
impact the possible exposure to an intruder and calculates the dose using acceptable
methodologies and parameters. Exposure pathways from inadvertent intrusion into the
waste disposal units identity the chronic (no more than one year) and acute exposure
pathways for each of the exposure scenarios considered. The exposure pathways
include all relevant ingestion, external exposure, and inhalation pathways for each
exposure scenario. [Direct ingestion of contaminated groundwater and exposures to
radon should not be considered for inadvertent intrusion, because they are considered
separately. ]

The inadvertent intruder analysis specifies the reductions in concentrations of
radioactive material from mixing with uncontaminated material or the transport of
radionuclides from the disposed waste mass, and justifies the parameters used in the
analysis with site data, supporting analysis or referenced information.

The inadvertent intruder analysis accounts for naturally occurring processes (e.g.,
erosion, precipitation, flooding) and the degradation of engincered barriers in the
calculation of results.

The inadvertent intruder analysis calculates the maximum dose from disposed waste
during the period from the end of active institutional controls to 1,000 years after site
closure using the recommendations of ICRP-30 (1979) and DOE approved dose
conversion tactors.

Acute exposure scenarios for inadvertent intrusion consider direct intrusion into the
disposal site and exhumation of accessible waste material. Relevant scenarios that may
be considered include discovery, residential construction, and well drilling that
incorporate cxternal exposure, inhalation of resuspended particles, and ingestion of
particles. The scenarios used shall be justitied.

Chronic exposure scenarios for inadvertent intrusion consider direct intrusion into the
disposal sitc and exhumation of accessible waste material for a period of up to onc year.
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3.1.7.11

3.1.7.12

Relevant scenarios that may be considered include residential use and post-
construction, and post drilling agricultural use that incorporate the ingestion of
foodstuffs, ingestion of soil, external exposure, and inhalation of re-suspended
particles. The scenarios used shall be justified.

The dose analysis considers the exposure pathways and transter tactors between media
and calculates the maximum dosc using acceptable methodologies and parameters.
Parameters used in the analysis are justified with supporting data or reterences.

The dose analysis specifies the consumption of radioactively contaminated materials
for the exposure pathways evaluated, the inhalation rates of contaminated matenals,
and the external exposure rates and conditions to radioactive materials. These
parameters are justified using references to the literature or site-specific investigations.

3.1.8 Sensitivity and Uncertainty

3.1.8.1

3.1.8.2

3.1.83

3.1.84

3.1.8.5

The PA includes sensitivity and uncertainty analysis at a sutficient level of detail to
increasc confidence in model results.

Acceptable methods of sensitivity analysis are used to identity and rank sensitivity
parameters at a sufticient level of detail to use the results to screen future data needs or
evaluate data sufficiency. Efforts are made to apply sensitivity analysis across all
components of complex models to fully represent model variance. Variations analyzed
in the uncertainty analysis that arc important to the conclusions are justified as
reasonable for the site and facility using data or related field investigations.

The results of the sensitivity and uncertainty analyses are used to assess model
uncertainty and the effects of uncertainty on interpretations of model results. The
analyses are based on currently accepted methodologies (probabilistic and
deterministic) used in modeling studies. The results of the analysis are used to test
confidence in the assumptions and conclusions ot the PA.

Estimates of the uncertainty in disposed and forecast waste inventory should be
described with the methods used to quantity uncertainty, including decay corrections.

The maximum projected dose, flux, or radionuclide concentration and time of
occurrence 1s presented in the PA to provide for understanding of the natural system
being modeled and the behavior of the model.

3.1.9  Results Integration

3.1.9.1

The calculated results presented in the PA are consistent with the site characteristics,
the waste characteristics, and the conceptual model of the facility. The demonstration
of consistency is supported by available site monttoring data and supporting ticld
investigations. The results of the analyses tor transport of radionuclides and the
inadvertent intrusion into the disposal facility, and the sensitivity and uncertainty ot the
calculated results are comprchensive representations of the existing knowledge ot the
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3.1.9.2

3.1.93

3.1.94

3.1.9.5

3.1.9.6

3.1.9.7

site and the disposal facility design and operations.

Any inventory limits are developed from reasonable projections of waste to be disposed
and analyses that consider the physical and chemical characteristics of the wastes if
those characteristics affect the release and transport of the radionuclides.

The conclusions of the PA address and incorporate any constraints included in any
Federal, state, and local statutes or regulations or agreements that impact the site
design, facility design, or facility operations. The conclusions also address and
incorporate any procedural or site documentation changes or constraints due to the
results of the facility PA. Reasonable assurance exists that these constraints and
impacts are appropriately addressed in the PA.

The PA integrates the results of the analysis, the sensitivity and uncertainty analysis,
the comparisons with the performance measures, WAC, operating procedures, and
applicable laws, regulations, policies and agreements to formulate conclusions.

The PA conclusions incorporate the findings of the calculated results for the all
pathways analysis, air pathway analysis, groundwater resource protection analysis,
inadvertent intruder analysis, and sensitivity and uncertainty analysis. The results are
interpreted and integrated to formulate conclusions which are supported by the resuits
and the uncertainties in the results. The conclusions are consistent with the uncertainty
of the results.

The analysis, results, and conclusions of the PA provide both a reasonable
representation of the disposal facility’s long-term performance and a reasonable
expectation that the disposal facility will remain in compliance with DOE O 435.1.

The maximum projected impacts during the 1000 year compliance period after facility
closure at the point of compliance is used in the analysis for evaluating disposal of
LLW and establishing WAC for future disposal.

3.1.10 Quality Assurance

3.1.10.1 The PA discusses quality assurance measures applied to the preparation of the analysis

3.2

and its documentation (e.g., software quality assurance). The PA included appendices
or references to published documents and/or data that provide a basis for the
discussions and analysis in the PA.

PA Review Criteria for Transuranic Waste

The following sections specify the criteria to be used by a review team in evaluating whether the
technical documentation provided by a site that plans to dispose of transuranic waste subject to
the requirements of DOE M 435.1-1 is adequate. The documentation addresses compliance with
the disposal requirements ot 40 CFR 191 as well as DOE's expectation for a composite analysis
as required by DOE M 435.1-1. These criteria reflect the expectations that DOE, as the
implementing agency, has for meeting the 40 CFR 191 requirements.
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The site documentation submitted to comply with requirements of DOE M 435.1-1 is to
demonstrate that the disposal of transuranic waste:

. Complies with 40 CFR 191.13, Containment Requirements.

. Complies with 40 CFR 191.14, Assurance Requirements.

. Complies with 40 CFR 191.15, Individual Protection Requirements.

. Complies with 40 CFR 191.16 or 191.24, Ground Water Protection Requirements.

This process for TRU waste disposal parallels the process developed tor DOE low-level waste
disposal facilities and requires that the transuranic waste disposal system be included 1n a
composite analysis in addition to complying with the requirements of 40 CFR 191. The
composite analysis 1s a DOE requirement, separate from the performance asscssment. Its purpose
is to assess possible impacts from multiple radioactive sources, including the transuranic waste
disposal system, on long-term compliance with DOE environmental and public radiation
protection requirements contained in DOE Order 5400.5, Radiation Protection of the Public and
the Environment. The compostte analysis is not required for determining compliance with the 40
CFR 191 environmental standards, but it is an expected part ot the analyses that the Department
of Energy considers when determining compliance with DOE O 435.1.

A performance asscssment is prepared as the technical analysis which demonstrates that the
above requirements are met. Thesc assessments:

. Identify the processes and events that might affect the disposal system;

. Examine the effects of these processes and events on the performance of the disposal
system:

. Estimate the impacts from the release of radionuclides, considering the uncertainties

caused by all significant processes and events; and

. Demonstrate compliance with 40 CFR 191.14, Subpart B, including the assurance
requirements.

Because performance assessments project disposal system performance over long periods of time
using complex analytical and numerical models, and expert judgment, substantial uncertainties
will be encountered. Performance assessments do not lead to absolute or verifiable results or
conclusions. Evaluation of the adequacy ot the performance assessments is based on reasonable
expectation of meeting the regulatory requirements as established by a review team, comprising
personnel with a high level of technical knowledge in the areas of science that are important to
the performance assessment.

The tollowing sections include review criteria for review of performance assessments of
transuranic waste disposal systems. In many cases, the review criteria are followed by sub-
criteria that describe the minimum information expected or other guidance on how each of the
criteria can be evaluated. These critera arc to be used as guidance 1n the reviews of the
perfornmance assessments by the review team, and for preparing the review reports discussed in
Section 2.8.
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The technical criteria presented in this chapter have been formulated with combined
consideration of the 40 CFR 191 regulations, the August 1999 guidance developed by EH (see
Appendix G), performance assessment reviews of low-level waste disposal facilities and of the
WIPP facility. They provide benchmarks to be addressed in the review of performance
assessments and provide direction to ensure the review satisfies its objectives. In the conduct of
a specific review, modifications to these criteria or additional criteria may be required for
determining the acceptability of site-specitic information. Review teams must document the
changes and additions to these criteria in the review report for specific performance assessment
reviews.

The Review Team must determine if the following fundamental conclusions regarding the
performance assessment and the other documentation provided to demonstrate compliance with
the requirements are valid:

. The documentation and analyses are complete.
. The analyses are thorough and technically supported.
. The conclusions presented are valid and acceptable.

A finding that a technically acceptable analysis and presentation of information has been
completed must be made for each of the four topics included in the following sections. These
review findings should be based on review team assessment of the review criteria presented in
the following subsections. These criteria provide guidance and should be addressed in the review
commensurate with the importance of each criterion to the performance of the site and disposal
system, and to the results and conclusions of a performance assessment for evaluating disposed
transuranic waste.

The regulatory requirements of 40 CFR 191 i1ssued in 1985 were revised in 1993. The
requirements of the 1985 version are applicable to disposal between September 19, 1985, and
January 19, 1994. The 1993 version (40 CFR 191.24) is applicable to disposal after January 19,
1994. DOE has decided that, as a matter of policy, facilities demonstrating compliance with the
1985 provisions should also include an analysis in the PA that compares performance to the 1993
groundwater requirements of 40 CFR 191.24, Disposal Standards. Such an analysis would not
be for purposes of regulatory compliance, but only for information and comparison. To date, no
DOE disposals other than the previously reviewed Greater Confinement Disposal Boreholes at
NTS have been identified as being subject to the 1985 version of the rule. Thus, to shorten and
simplity this manual, discussion of compliance with the 1985 version has been removed. 1f sites
are identified which are subject to the 1985 version, they may either show compliance with the
1985 version using the guidance in Revision | of this manual, while including an analysis for
purposes of comparison of the 1993 requirements, or choose to demonstrate compliance with the
more stringent 1993 requirements.

3.2.1 Containment Requirements of 40 CFR 191.13

The 40 CFR Part 191 regulations include Section 191.13 that establishes containment
requirements for disposal of transuranic waste. The containment requirements specify that there
must be a reasonable expectation that the cumulative releasces of radioactivity from disposed
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transuranic waste will not exceed release limits for 10,000 years after disposal. The
methodologies used to assess the containment requirement must be probabilistic.

The following acceptance criteria provide the basis for identifying questions to be addressed and
requests for additional information concerning the disposal of transuranic waste or the
performance assessment.

3.2.1.1 Criterion 1

The performance assessment identifies and aggregates inventories of radionuclides listed in 40
CFR 191, Appendix A, Table 1, Release Limits for Containment Requirements (see Appendix F
of this manual for a copy of the regulation) that are present in the waste. A logical basis for how
the radionuclides will be represented in the analysis 1s explained and justified.

la. If probability distribution functions (PDFs) are used to represent the radionuclide
inventories, the basis for assigning the distribution form (e.g., uniform, normal,
triangular) is documented and justified. If single values (deterministic) are used to
represent the inventories of radionuclides, the basis for selecting the values is described
and justification is provided demonstrating that the single values are unlikely to
underestimate the inventory and inventory uncertainty.

1b. The basis for estimating the radionuclide inventories of Table 1 is described and, to the
extent practical, is based on a combination of past waste disposal records, a reasonable
expectation of actual waste content that is based on knowledge of the processes that
generated the waste, calculations, sampling data, technical studies, and reasonable
projections ot future waste disposals.

lc. The method of converting the radionuclides listed in 40 CFR 191, Table 1 to the required
release limits is identified, justified, and has been performed correctly.

Discussion: The radionuclide inventories used for the containment analysis (Section 3.2.1),
individual protection analysis (Section 3.2.3), and groundwater protection (Section 3.2.4)
analysis should be consistent but arc not necessarily the same inventorics as specified in the
requirements of 40 CFR 191. The radionuclides included in the containment requirements are the
radionuclides specifically listed in Table 1 of Appendix A for 40 CFR 191.

The containment requirements are expressed as a complementary cumulative distribution
function (CCDF) or 1 minus the cumulative distribution function (CDF). The CDF is an
ascending curve derived by integration of the probability density function (PDF) where the PDF
is the distribution of expected releases established from a performance assessment for a disposal
system over 10.000 years. Figure 3-1 shows two examples of the integrated CCDF for the TRU
Greater Confinement Disposal boreholes from the TRU performance assessment for the Area 5
Radioactive Waste Management Site (modified from Cochran ¢t al. 2001"). The figure illustrates

' Cochran. J.R.. Beyeler W.. E.. Brosseau D. A Brush L. H.. Brown T. J.. Conrad S. H.. Crowe. B.M.. Davis P. A..
Ehrhorn T.. I'eeney T.. Fogleman W.. Gallegos D. P.. Haaker R.. Kalimna E.. Price 1..I... Thomas D.P.. and Sharon
Worth S.. Compliance Assessment Document for the Transuranic Wastes in the Greater Confinement Disposal
Borcholes at the Nevada Test Site, Volume 2: Performance Assessment, Version 1.1 (2001).
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the features of the CCDF (examples shown with and without drill cuttings). The x-axis of Figure
3-1 is a measure of the total radioactivity released from a disposal system normalized to the
release limits of Table 1 of Appendix A of 40 CFR 191. The y-axis 1s the probability of
estimated releases. Regulatory acceptance is assumed it the mean CCDF or a family of CCDFs
established from probabilistic cumulative releases from a TRU disposal site do not intersect (do
remain to the left) of the stair-stepped curves detined by the probabilistic Environmental
Protection Agency requirements for 40 CFR 191.13 (EPA acceptance boundary). The
construction and interpretation of the CCDF plot of Figure 3-1 has been described in many
publications; see Appendix B of the 1996 report by the National Research Council for an
effective discussion of the development of a CCDF and its application to the CRs.”

* National Research Council. The Waste Isolation Pilot Plant: A Potential Solution for the Disposal of Transuranic
Waste, National Academy Press. Washington D.C. (1996).
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Figure 3-1. Two versions of the CCDF for the containment requirements for the TRU GCD boreholes at the Area S RWMS, Nevada Test
Site (modified from Cochran et al. 2001). The left figure shows the CCDF without inclusion of drill cuttings and the right figure shows
the CCDF with drill cuttings (modification added during the LFRG review of the GCD performance assessment). The figures show the
important features of a CCDF diagram of the containment requirements and illustrate the sensitivity of the occurrence probability of the
drilling scenario and the radiological releases associated with the scenario.

Low-Level Waste Disposal Facility Federal Review Group Manual
Revision 3, June 2008

42



3.2.1.2 Criterion 2

The TRU performance assessment correctly applics the cumulative release limits of Appendix A
Table 1 to the containment requirement of 40 CFR 191.13 (sce Appendix F of this manual). The
performance assessment supports a reasonable expectation of meeting the release limits for the
10,000 year time of compliance following sitedisposal.

2a. The performance assessment provides clear and comprehensive results of a probabilistic
analysis that estimates the cumulative release of radionuclides in a technically adequate
manner that accounts for all significant processes and events, to the extent practical.

2b. The performance assessment evaluates compliance against the release Iimits for 10,000
years following disposal through development and illustration of a complementary
cumulative distribution function (CCDF) that does not exceed the release limits of 40
CFR 191.13. The CCDF is established from a sufficient number of model realizations to
establish convergence and stability.

3.2.1.3 Criterion 3

The performance assessment identifies the “accessible environment™ used for evaluating
compliance with the containment requirement and justifies its selection (see Figures 3.2 and 3.3).

3a. The “accessible environment,” is the atmosphere, land surface, surface waters and
oceans, and the lithosphere outside of the "controlled area” where the “controlled area™

- has a boundary that is no more than 5 kilometers from the edge of the disposed waste,

- is within an area of no more than 100 square kilometers that 1s identified or will be
identified by passive institutional controls, and

- 1includes the lithosphere underlying the above-defined surface location.

3b. The “accessible environment™ is consistent with future land use plans. This means that
the boundary at the earth's surface that defines the “controlled area” is coincident with or
within the future site boundary of land that DOE intends to contro! (¢.g., a boundary
defined in accordance with its land use or long-term stewardship plan).
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“Accessible environment” comprises
everything outside the “controlled area”
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Figure 3.3. Confinement Evaluates Releases from the “Controlled Area™ to the “Accessible
Environment™

Discussion: The definition of the “accessible environment™ requires some clarification. As
defined in 40 CFR 191, the “controlled area™ is the land surface as established above in 3b and
the subsurface underlying that surface location. Whereas the “accessible environment™ is
generally perceived to be all locations outside the “controlled area,” the land surface and surface
water in “controlled area™ are exceptions. The definition of “accessible environment™ in 40 CFR
191, and the 1985 Supplementary Information (50 FR 38077) indicate that there is overlap
between the “controlled area™ and the accessible environment™ at the earth’s surface. The
regulation includes a hist of five locations that comprise the “accessible environment™ (1) The
atmosphere; (2) land surfacces: (3) surface waters; (4) oceans; and (5) all ot the lithosphere that is
beyond the “controlled area.” The Supplementary Information is clearer in that it only scparates
the —accessible environment™ into two clements: (1) The atmosphere, land surface, surface
waters, and the occans, wherever they are located; and (2) portions of the lithosphere — and the
ground water within it — that are beyond the controlled area.”™
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3.2.1.4 Criterion 4

The performance assessment accounts for all relevant mechanisms for releasing radionuclides
from the waste and making them available tor environmental transport, including diffusion,
advection, and vapor phase transport. The mechanisms analyzed are justified by reference to
relevant studies, available data, and supporting analyses.

4a. The performance assessment accounts for the physical and chemical characteristics of the
waste and disposal system that atfect relcasc.

3.2.1.5 Criterion 5

The performance assessment presents information on the environment and the disposal system
(hydrogeological setting) sufticient to support the analysis presented in the performance
assessment and justifies the information by reference to relevant studies, available data, or
supporting analyscs.

Sa. The transuranic waste disposal system is identified and described in terms of disposal
units comprising the system, disposal unit design and closure, and nearby tacilities. A
justification is provided for what constitutes the disposal system.

5b. Sufficient information is provided in the performance assessment on the natural barrier
system and environment to support the analysis, including, but not limited to, site
geography, demography, current and future land use, meteorology, ecology, geology,
seismology, volcanology, surface water and groundwater hydrology, geochemistry,
geologic resources, water resources, and natural background radiation, and the
performance assessment justifies the information.

Sc. The performance assessment presents information on the engineered barrier system
including, but not limited to, facility design features that address water infiltration,
disposal unit cover integrity, and structural stability in detail sufficient to support the
analysis, and justifies the information.

5d. The performance assessment presents information on the facility operational controls
derived from facility-specific documentation (e.g., operating procedures, safety analysis
reports, waste acceptance criteria) that impact the facility design, engineering, and facility
operations and are significant in the performance assessment analysis.

3.2.1.6 Criterion 6

The performance assessment provides a clear and comprehensive description of the conceptual
model of the site and processes associated with the relcase and transport of radionuclides from
the waste materials to the accessible environment. The conceptual model is justified through
reterence to investigations, studies, data, evaluations, and supporting analyses that arc
representative of the site-specitic conditions described.

Oa. The conceptual model incorporates interpretations of available geochemical, geologic,
meteorologic and hydrologic data, and the relevant mechanisms that have a significant
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effect on the transport of radionuclides at the disposal site. The conceptual model
includes natural processes that affect the transport of radionuclides (e.g., flooding, mass
wasting, erosion, weathering) over the time period considered in the analysis, as justified
based on referenced investigations and supporting analysis.

6b.  The conceptual model for the source term, groundwater flow, and radionuclide transport
includes parameters for unsaturated and saturated flow, total and effective porosity,
hydraulic conductivity, water retention, relative permeability relationships, volumetric
water content, retardation, and diffusion that are based on data, related investigations, and
documented references relevant to the site and disposal system.

oc¢. The conceptual model incorporates interpretations of chemical, hydrologic, mechanical,
and thermodynamic data and relevant mechanisms of the engineercd features of the
closed facility that have a significant effect on the release and transport of radionuclides.
The conceptual model includes reasonable representations of the degradation of
engincered features over the time period considered in the analysis. Performance
attributed to engineered teatures and degradation of the performance of those features is
justified.

6d. Natural features, events, and processes are identified. Categories of events or processes
necd not be considered if they have a low probability of occurrence using the criteria
established in Appendix C to Part 19] (less than one chance in 10,000 of occurring over
10,000 years).

Discussion: Reviewers should consider whether scenarios have been inappropniately
disaggregated into low-probability subscenarios.

be. Assumptions incorporated into the conceptual model to account for transport mechanisms
with sparsc data or supporting analyses should be identified and justitied as reasonable
representations of expected site behavior over the time period considered in the analysis.

6f The conceptual model identifies and describes reasonable scenarios for the disturbed
performance of the tacility, which are consistent with the site- and facility-specific effects
of the disposal system's environmental and design attributes, local or regional customs
and construction practices (including well-drilling practices), and passive institutional
controls.

Discussion: The EPA guidance on assessing impacts from an inadvertent intruder (included in
40 CFR 191, Appendix C) was developed for a geologic repository. Wherceas the underlying
philosophy in the guidance may be applied to any disposal system, some of the detailed
guidance is not so gencrally app]icab]c.3

Specifically. the Appendix C gutdance occurrence and frequency of exploratory drilling and on
the releases from a well-drilling event are not necessarily directly applicable to disposal systems
that are being reviewed under this Manual (i.e., disposal systems other than geologic

* Guidance on interpretation of 40 CFR 191, Appendix C. to the Nevada Test Site Greater Confinement Disposal
borcholes has been provided to the Nevada Operations Office by EIN (August 1999).
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repositories). The impacts of intruder analyses should be consistent with the following
discussion. It is possible to hypothesize intruder scenarios so severe that no conceivable disposal
system could be shown to meet the standards. That is, regardless of the site selection or design
practices, it will always be possible to concoct an intrusion event that can be hypothesized to
release radionuclides in excess of the release limits. Reasonable limits can be placed on the
severity of the assumptions used to make the assessment. Each disposal system should be
considered on its own, unique merits and characteristics and intrusion scenarios can be based on
site-specific conditions, local practices. informed judgment, and other appropriate rationale.

The most productive consideration of inadvertent intrusion in this regard concerns those realistic
possibilities that may be usefully mitigated by disposal system location or design, or passive
institutional controls.

3.2.1.7 Criterion 7

The performance assessment provides a clear and comprehensive description of the
mathematical models used in the analysis, the basis for their selection, and the linkage from one
model to the next. The mathematical models selected are justitied and provide a reasonable
representation of the technically important mechanisms identified in the conceptual model. The
performance assessment provides a coherent presentation of the relevant descriptive information
concerning the site, the disposal units, and waste characteristics that are reflected in the
conceptual model, and the sclection ot the mathematical models used to represent them in the
analysis.

7a. The complexity of the mathematical models selected is commensurate with the available
site data and assumptions incorporated into the mathematical models are identified,
justified, and consistent with the conceptual model. The calculations used in models and
analytical solutions are clearly presented with sufticient detail to allow traceability and
duplication of the results.

7b. Mathematical models incorporate equations and boundary conditions which reasonably
represent the mathematical formulation of the conceptual models. Numerical models used
in the assessments should provide stable solutions for a realistic range of model and
parametcr assumptions.

Tc. Probability distributions of parameter inputs are documented, are consistent with the
conceptual models, and are justified by reference to available data, relevant studies,
and/or supporting analyses.

7d. Mathematical models selected are documented and verified and the verification presented
or referenced.

3.2.1.8 Criterion 8

The performance assessment presents information demonstrating that the computer codes
accurately implement the numerical models. (i.c., the computer codes are free of coding errors
and produce stable solutions). The distributions and values that represent input parameters used
in the computer codes are derived from ficld data from the site and facility, laboratory data
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interpreted for field applications, referenced literature sources, or from technical judgment that
is applicabie to the site and facility.

8a. Important and highly sensitive parameters, numerical models and model assumptions are
adequately justified using a combination of data, field investigations, and published
resources that are relevant to the site and facility. 1f there are limited or no relevant data,
the technical basis and justification for selection of parameter values and use of modcling
assumptions is presented.

3.2.1.9 Criterion 9

The performance assessment presents technically defensible sensitivity and uncertainty analysis
of parameters, scenarios and model results included in the performance assessment.

9a. The sensitivity analyses included 1n the performance assessment use acceptable methods
for identifying sensitive parameters, models and scenarios that affect the uncertainty in
the performance assessment. The sensitivity analysis methods should be traceable and
documented.

9b. The uncertainty in model assumptions, parameter values, mathematical and conceptual
models should be analyzed quantitatively or qualitatively to the extent necessary to
justify a conclusion of reasonable expectation of meeting the requirements of 40 CFR
191.13. Methods used in the uncertainty analysis should be traceable and documented.

Discussion: Sensitivity and uncertainty analyses refer to evaluations of changes in model output
with changes in input parameters and model and scenario assumptions. An assessment of
acceptable uncertainty is site dependent and requires an assessment of the tradeoff between the
cost and benefits of gathering data and the potential for uncertainty reduction. Generally,
uncertainty analysis should be increasingly emphasized as predicted releases or doses approach
regulatory limits. Sensitivity and uncertainty analyses are not specitically required in 40 CFR
191 but are implicit in establishing a reasonable expectation that the results adequately reflect
the performance of a site.

3.2.1.10 Criterion 10

The performance assessment discusses the quality assurance measures applied to the preparation
of the analysis and its documentation.

10a.  Reterence is made to the site- or facility-specitic quality assurance program or program
plan followed in development and execution of the performance assessment data
collection and/or analysis, and specific references are included to quality assurance
audits, surveillances, or monitoring of the performance assessment data collection and
analysis activitics, as appropriatc.

10b.  Intormation s provided that shows DOE O 414.4A, Quality Assurance, and DOE O
200.1, Information Management Program, were specifically followed in development
and/or implementation of the software used in the analysis and its documentation. The
information includes how the quality assurance measures discussed in DOE G 200.]a.
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Software Engineering Methodology, or an equivalent has been used to develop and/or
implement the software used in the analysis.

10c.  Quality assurance measures are applied specifically to the data collection and analysis for
the final iterations of the performance assessment that are included as the basis for
demonstrating compliance with the performance measures or which are used for drawing
conclusions about the performance of the facility.

3.2.2 Assurance Requirements of 40 CFR 191.14

The 40 CFR Part 191 regulations include section 191.14 that establishes assurance requirements
for transuranic waste disposal. The assurance requirements were developed to provide increased
confidence that the compliance requirements of Section 40 CFR 191.13 will be met over the
long term. Whereas other requirements in 40 CFR 191 involve the preparation of a performance
assessment to project movement of radionuclides through the environment, the assurance
requirements relate more to the institutional, administrative, and enginecring controls that are
established to contribute to the safe isolation of the waste (defense in depth).

The foilowing acceptance criteria provide the basis for developing a review plan and identifying
questions to be addressed during the review.

3.2.2.1 Criterion 1

Site personnel have a plan, consistent with site usage and long-term land use and/or stewardship
plans, for maintaining active and passive institutional control of the disposed transuranic waste.
Active institutional controls are defined in 40 CFR 191 and include monitoring and maintenance
performed to ensure that the transuranic waste disposal system performs as designed”.

la. Site documentation describes and justities the active and passive institutional controls
that will be employed (e.g., access control. monitoring, maintenance), and as appropriate,
the location of the controls.

Ib. Site documentation projects the time periods that active and passive institutional controls
will be ctfective.

tc. Site documentation provides a rationale or justification for the time period for which
active and passive institutional controls are projected to be ettective.

3.2.2.2 Criterion 2

The performance assessment analysis 1s consistent with the projected effectiveness of the active
institutional controls, but acceptable performance of the transuranic waste disposal system is not
dependent on the controls continuing for longer than 100 years following closure of the site.

* DOI: requirements and responsibilities under the Atomic Energy Act also require Jong-term institutional control. In
accordance with the Atomic Energy Act and the DOE Organization Act. DOE responsibilities for controlling
property and protecting the public and the environment continue regardless of analytical assumptions. Sce 7he
Long-Term Control of Propertv: Overview of requirements in Order DOE 5400.1 and 5400.5. Information Brief
EH-412-0014 1099 and DOE Policy 454.1 Use of Institutional Controls. April 9. 2003,
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3.2.2.3 Criterion 3

The site has developed and documented a monitoring program that is capable of detecting
substantial and detrimental changes in the expected disposal system performance.

3a. Monitoring program documentation identifies parameters that will be used as indicators
of substantial and detrimental performance of the disposal system. Planned monitoring 1s
consistent with expected performance.

Discussion: The monitoring program may comprise in situ field monitoring, controlled field
experiments (c.g., closure cover studies), and laboratory studies. Under this criterion the review
team should evaluate the media and parameters that site personnel have identified to include in
the monitoring program.

3b. Monitoring program documentation includes a description of the monitored parameters,
locations, and frequency of monitoring activities.

3c. Monitoring program includes a logical and technically acceptable rationale for the
parameters selected, locations, and the monitoring frequencies.

3d. Even though this 1s not an explicit requirement of 40 CFR 191, for consistency with DOE
M 435.1-1, the monitoring program describes and discusses action levels associated with
monitoring.

Discussion: Generally, monitoring is performed to confirm that selccted design features are not
substantially deteriorating and that values of parameters significant to system performance are
within ranges used in the performance assessment. The monitoring program should define the
limits that will result in an action being taken and describe the action that will be taken. In some
cases, the results of monitoring (field samples or laboratory results) may require a revision to the
performance assessment. If there are plans to terminate the monitoring program, the criteria for
making this decision should be identified and justitfied.

3e. The monitoring program is performed under the controls of a quality assurance program
developed in accordance with applicable DOE regulations and orders.

3t Conduct of the monitoring program will not jeopardize the 1solation of the waste.

3.2.2.4 Criterion 4

Site personnel have identified markers, records and other specitic passive institutional controls
and described how they will be implemented.

Discussion: Passive institutional controls are defined in 40 CFR 191. However, as part of its
focus on long-term stewardship, DOE is investing a substantial eftort to develop further the
means of providing institutional controls.
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4a. The method of long-term marking of the site is described and justified including size and
materials of construction of the markers, location and method of installation of the
markers, and the information and languages to be included on the markers.

Discussion: The regulation requires that the site be marked by the most permanent markers
practicable. The review team should determine if the plans for fabricating and installing the
markers can be expected to provide long-term identification of the site. In addition, the review
team should determine whether the message included on the marker includes ample warning that
the site 1s dangerous.

4b. Information on the location, type of waste, radionuclide content, system design and any
other pertinent information is recorded and is maintained in accordance with applicable
DOE requirements.

Discussion: The review team should verify that records of the appropriate information about the
waste and disposal site have been prepared and are being managed in accordance with current
DOE requirements regarding records management and quality assurance. As of this writing,
records management is addressed by DOE O 200.1 and quality assurance by DOE O 414.1A and
10 CFR 830.120.

4c. Documentation identities local entities external to DOE that are to receive information
about the transuranic waste disposal and the information they are to receive. The
information to be conveyed provides sufficient description to identify the location,
design, contents, and hazards associated with the disposed waste.

Discussion: The intent of the requirement 1s to ensure to the extent practical that information
about the location and hazards associated with the disposed waste are available to future
generations by placing information in the records of local governments in addition to the record
keeping required by DOE. Appropriate means of transferring the information may include
providing it to local land-use planning organizations and getting the information recorded in
local records for the property.

3.2.2.5 Criterion 5

Engineered barriers and natural barriers intended to isolate waste from the accessible
environment are used.

Sa. Documentation describes the engineered and natural barriers that deter the movement of
radionuclides from the disposal system. For the barriers described, their role in isolating
waste tfrom the accessible environment is discussed and justitied, and as appropriate,
consistent with analyses in the performance assessment.

Discussion: In regard to this subcriterion. natural barriers may include, but are not limited to.
geologic features and characteristics (¢.g.. soil porosity and sorption properties), and hydrology.
Engineered barriers may include. but are not limited to disposal unit design, closure design,
waste torm. and packaging.
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3.2.2.6 Criterion 6

Transuranic waste disposal locations are not likely to be disturbed by mining or exploring for
geologic resources.

6a. For the following geologic resources, documentation discusses whether they have been
mined in the vicinity, whether there is a reasonable expectation of exploration for
resources, or whether there are concentrations not widely available tfrom other resources:

. minerals,

. petroleum and natural gas,

. valuable geologic formations,

. groundwater that is either irreplaceable because it supplies a substantial

population and there is no reasonable alternative, or it is vital to preserving a
unique and sensitive ecosystem.

Discussions should provide justitication for claims that resources as discussed above are
absent or otherwise not susceptible to future exploration or exploitation.

6b. If a resource is present or likely present such that it may be subject to exploration or
exploitation, documentation identifies favorable site characteristics and justifies why
these characteristics compensate for the likelihood of future human disturbance.

3.2.2.7 Criterion 7

Documentation provides a discussion of how the waste could be removed for a reasonable
amount of time following disposal.

7a. The method of disposal i1s such that the waste and radionuclides can rcasonably be
expected to remain in their disposed location for an acceptable period of time.

7b. Documentation ¢stablishes that retricvability of the waste is feasible.

Discussion: Although there is no specific time specified in the regulation or review criteria, the
review team should evaluate the time and rationale from the standpoint of the need to respond to
new information about the safety of the disposal. The new information may be from the
monitoring program (e.g., information from monitoring or studies that indicates an adverse
change in performance), a change in information about the disposed waste, or a change in policy
regarding disposal.

3.2.3 Individual Protection Requirements of 40 CFR 191.15

Individual Protection Requirements of 40 CFR 191 regulations include section 191.15 that
establishes individual protection requirements tor disposal of transuranic wastc. The individual
protection requirements specity that there must be a reasonable expectation that radioactive
releases from the undisturbed performance of the transuranic waste disposal system will not
cause doscs to members of the public to exceed specified limits during the time of compliance.
The term ~undisturbed performance”™ means that the disposal system is not disrupted by human
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intrusion or unlikely natural events. The individual protection methodologies may be either
deterministic or probabilistic.

The following acceptance criteria provide the basis for identifying questions to be addressed and
requests for additional information concerning disposal of the transuranic waste or the
performance assessment.

3.2.3.1 Criterion 1

The performance assessment identifies the radionuclides in the waste and specifies the
inventories of radionuclides potentially significant to the individual protection requirement. A
logical basis for the sclection and representation of the radionuclides in the analysis is explained
and justified.

la. If probability distribution functions (PDFs) arc used to represent the radionuclide
inventories, the basis for assigning the distribution torm (e.g., uniform, normal,
triangular) is documented and justified. If single values (deterministic) are used to
represent the inventories of radionuclides, the basis for selecting the values is described
and justification is provided demonstrating that how the single values are unlikely to
undercstimate the inventory and inventory uncertainties.

Discussion. The radionuclide inventories used for the containment analysis, individual protection
analysis, and groundwater protection analysis should be consistent but are not necessarily the
same inventories as specified in the requirements of 40 CFR 191. For the individual protection
requirements, the inventory to be considered includes all radionuclides disposed of in the
transuranic waste disposal system.

Ib. All of the radionuchides disposed and anticipated to be present in wastes to be disposed of
are evaluated in the performance assessment. The radionuclides should include the
transuranic waste and co-located waste where co-located refers to low-level and/or mixed
radioactive waste in the same disposal unit but not necessarily all disposal units in the
disposal facility. Radionuclides screened from detailed analysis are identified, and the
bases for these conclusions are supported and defensible.

lc. The basis for estimating the radionuclide inventories is described and, to the extent
practical, 1s based on a combination of past waste disposal records, a rcasonable
cxpectation of actual waste content established from knowledge of the processes that
generated the waste, calculations, sampling data, technical studies, and reasonable
projections of future waste disposals.

1d. The performance assessment identifies radionuclides present in the waste that have been
climinated from detailed consideration in the individual protection requirement and
describes and justifies the basis for their elimination.

3.2.3.2 Criterion 2

The performance assessment specifies that the dose limit 1s an annual committed effective dose
of 15 mrem to any member of the public in the accessible environment
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2a. The performance assessment provides a reasonable expectation that the undisturbed
performance of the disposal system shall not cause the annual committed effective dose,
received through all potential pathways from the disposal system, to any member of the
public in the accessible environment, to exceed 15 millirems (150 microsieverts).

3.2.3.3 Criterion 3

The performance assessment analysis covers a sufficient time interval to support a reasonable
expectation of meeting the specified limits for the time of compliance.

3a. The performance assessment evaluates compliance versus the dose limit for 10,000 years
following disposal.

3b. Even though this is not an explicit requirement of 40 CFR 191, for consistency with DOE
M 435.1-1. the performance assessiment presents analyses for a sufficient period of time
beyond the time of compliance and justities the time period used. This extended analysis
should support an assessment as to whether or not there is a reasonable expectation of
compliance during and beyond the compliance interval. The main purpose of such an
analysis is to demonstrate that reasonable variations of assumptions or parameter values
are not likely to affect compliance by shifting releases that otherwise would be beyond
the end of the compliance period back within the compliance period. The conditions
(e.g., frequency of events) developed for the period of compliance should not be
expanded for the longer assessment times.

3.2.3.4 Criterion 4

The performance assessment identifies the point of assessment and justifies its selection (see
Figures 3.2 and 3.3). The point of assessment is the location at which compliance with the
individual protection requirement 1s evaluated.

4a. The point of assessment 1s the point in the “accessible environment™ where an individual
is projected to receive the highest dose.

4b. The “accessible environment™ 1s the atmosphere, land surface, surface waters and oceans
and the lithosphere outside of the “controlled area™ where the “controlled area™

- has a boundary that is no more than 5 kilometers from the edge of the disposed waste.

- 1s within an arca of no more than 100 square kilometers that is identiticd or will be
identificd by passive institutional controls, and

- 1includes the lithospherc underlying the above-defined surface location. See
discussion for Criterion 3 for in Section 3.2.1 and Figure 3.3.

4c. The point of asscssment 1s in a location that is consistent with future land usc plans. This
means that the boundary at the earth’s surtace that defines the “controlled area™ is
coincident with or within the future site boundary that DOE intends to control (e.g., a
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boundary defined in accordance with its land use or long-term stewardship plan). See
related discussion in Section 3.2.1, Criterion 3.

Discussion: The definition of the “accessible environment™ requires some clarification. As
defined in 40 CFR 191, the “controlled area” is the land surface as established above in 4b and
the subsurface underlying that surface location. Whereas the “accessible environment™ is
generally perceived to be all locations outside the “controlled area,” the land surface and surface
water in “controlled area™ are exceptions. The definition of “accessible environment™ in 40 CFR
191, and the 1985 Supplementary Information (50 FR 38077) indicate that there is overlap
between the “controlled area™ and the “accessible environment™ at the earth’s surface. The
regulation includes a list of tive locations that comprise the “accessible environment™ (1) the
atmosphere; (2) land surfaces; (3) surface waters; (4) oceans; and (5) all of the lithosphere that is
beyond the “controlled area.” The Supplementary Information is clearer in that it only breaks the
~accessible environment” into two elements: “(1) The atmosphere, land surface, surface waters,
and the oceans, wherever they are located; and (2) portions of the lithosphere — and the ground
water within it — that are beyond the controlled area.”™ Theretore, for purposes of individual
protection analyses, an individual can reside at any surface location within or outside the
“controlled area.” However, because the definition of “accessible environment” excludes the
subsurface of the “controlled area,” including groundwater, analysis of the impact to an
individual living at a surface location within the “controlled area™ should not include use of
groundwater from below the “controlled area.”™ For an individual living at a surface location
outside the “controlled area™ use of groundwater is a valid assumption.

3.2.3.5 Criterion 5

The performance assessment accounts for all relevant mechanisms for releasing radionuclides
from the waste and making them available for environmental transport, including diftusion,
advection, and vapor phase transport. The mechanisms analyzed are justitied by reference to
relevant studies, available data, and supporting analyses.

Sa. The performance assessment accounts for the physical and chemical characteristics of the
waste and disposal system that aftect relcase.

3.2.3.6 Criterion 6

The performance assessment presents information on the environment and the disposal system
(hydrogeological setting) sutficient to support the analysis presented in the performance
assessment and justities the information by reference to relevant studies, available data, or
supporting analyscs.

oa. Sufficient information 1s provided in the performance assessment on the natural barrier
system including, but not limited to, site geography, demography, current and future land
use plans, meteorology, ccology, geology, seismology, volcanology, surface water and
groundwater hydrology, geochemistry, geologic resources, water resources, and natural
background radiation to support the analysis, and justifies the information.

6b. The performance assessment presents information on the engineered barrier system
including. but not limited to. facility design features that address water infiltration,
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disposal unit cover integrity, and structural stability in detail sufficient to support the
analysis, and justifies the information.

The performance assessment presents information on the facility operational controls
derived from facility-specific documentation (e.g., operating procedures, safety analysis
reports, waste acceptance criteria) that impact the facility design, engineering, and facility
operations and are significant in the performance assessment analysis.

3.2.3.7 Criterion 7

The performance assessment provides a clear and comprehensive description of the conceptual
model of the site and processes associated with the release and transport of radionuclides from
the waste materials to the accessible environment. The conceptual model is justified through
reference to investigations, studies, data, evaluations, and supporting analyses that are
representative of the site-specific conditions described.

7a.

7b.

7c.

7d.

The conceptual model incorporates interpretations of available geochemical, geologic,
meteorologic and hydrologic data, and the relevant mechanisms that have a significant
cffect on the transport of radionuclides at the disposal site. The conceptual model
includes natural processes that affect the transport of radionuclides (e.g., flooding, mass
wasting, erosion, weathering) over the time period considered in the analysis, as justified
based on referenced investigations and supporting analysis.

The conceptual model for the source term, groundwater flow, and radionuclide transport
includes parameters for unsaturated and saturated flow, total and eftective porosity,
hydraulic conductivity; water retention, relative permeability relationships; volumetric
water content, retardation, and diftfusion that are based on data, related investigations; and
documented references relevant to the site and disposal system.

The conceptual model incorporates interpretations of chemical; hydrologic; mechanical,
and thermodynamic data and relevant mechanisms of the engineered features of the
closed facility that have a significant effect on the release and transport of radionuclides.
The conceptual model includes reasonable representations of the degradation of
engineered features over the time period considered in the analysis. Performance
attributed to engineered features and degradation of performance is justified.

Natural featurcs, events, and processes are identitied. Categories of events or processes
need not be considered if they have a low probability of occurrence using the criteria
established in Appendix C to Part 191 (less than one chance in 10,000 of occurring over
10,000 years). The individual protection requirements are assessed for undisturbed
performance and do not include the eftfects ot human intrusion or the occurrence of
unlikely natural events.

Assumptions incorporated into the conceptual model to account for transport mechanisms
lacking sutficient data or supporting analyscs are 1dentified and justified as reasonable
representations of site behavior over the time period considered in the analysis.
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3.2.3.8 Criterion 8

The performance assessment provides complete descriptions of the important exposure pathways
and scenarios for the specific disposal system that are used in the evaluation of the potential
doses to a hypothetical member of the public consistent with site-specific environmental
conditions and local and regional practices. The exposure pathways and scenarios selected for
detailed analysis are justified as reasonable representations which are unlikely to lead to
undcrestimating doses for the long-term.

Sa. The performance assessment includes consideration of exposure pathways from the
transport of contamination in groundwater including potential exposures from the
ingestion of contaminated groundwater; the use of contaminated groundwater for
irrigation and livestock watering, and the biotic uptake and transport of contamination
from groundwater and surface water. Potential exposure pathways from the transport of
contamination in surface water include the above pathways plus the ingestion of
contaminated fish.

8b. Exposure scenarios from the transport of contamination in water consider the use of
groundwater and surface water consistent with local and regional practices. Exposure
scenarios considered include drinking water, crop irrigation and livestock watering; the
ingestion of dairy products, livestock, fish, crops, and soil, the inhalation of resuspended
soil particles, and external exposure.

8c. The performance assessment includes consideration of exposure pathways from the
transport of contamination in the atmosphere including potential exposure from
immersion in air contaminated with volatile and nonvolatile radionuchdes, deposition of
volatile and nonvolatile radionuclides, and subsequent exposure from direct radiation,
ingestion, and resuspension.

8d. Exposure scenarios from the transport of contamination in air consider residential and
agricultural/gardening activities which include the direct inhalation of volatile and
nonvolatile radionuclides, external exposure, ingestion of crops, soil, livestock, dairy
products, and fish, and inhalation of resuspended soil particles.

8e. The dose analysis for exposures to radionuclides identities the transfer coefticients
between media and justifies the parameters used in the analysis with supporting data or
reterences to literature.

8t For the pathways evaluated, the dose analysis specifies the consumption rates of
radioactively contaminated materials, the inhalation rates of contaminated materials, and
the external exposure rates and conditions for radioactive materials. These parameters
are justitied using references to literature or site-specific investigations.

8g. The performance assessment identities and justities the dose conversion tactors and
methodology used 1n the dose analysis.
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Discussion: It is expected that the dose analysis for compliance with the 1993 version of the
regulation will use current Federal government-approved dose methodology and dose
coefficients” (dose conversion factors).

3.2.3.9 Criterion 9

The performance assessment provides a clear and comprchensive description of the
mathematical models used in the analysis, the basis for their selection, and the linkage from one
model to the next. The mathematical models selected are justified and provide a reasonable
representation of the technically important mechanisms identified in the conceptual model. The
performance asscssment provides a coherent presentation of the relevant descriptive information
concerning the site, the disposal units, and waste characteristics that are retlected in the
conceptual model, and the selection of the mathematical models used to represent them in the
analysis.

9a. The complexity of the mathematical models selected is commensurate with the available
site data and assumptions incorporated into the mathematical models are identified,
justified, and consistent with the conceptual model. The calculations used in models and
analytical solutions are clearly presented with sufficient detail to allow traceability and
duplication of the results.

Ob. Mathematical models incorporate equations and boundary conditions which reasonably
represent the mathematical formulation of the conceptual models. Numerical models
used in the assessments should provide stable solutions for a realistic range of model and
parameter assumptions.

9¢. Probability distributions of parameter inputs, 1f used, are documented, are consistent with
the conceptual models, and are justified by reference to available data, relevant studies,
and/or supporting analyscs.

0d. Deterministic analyses use parameter values that are reasonable representations which are
unlikely to underestimate doses and are justificd by reference to available data, relevant
studies. and/or supporting analyses.

Oe. Mathematical models selected are documented and verified and the veritfication presented
or referenced.

3.2.3.10 Criterion 10

The performance assessment presents information demonstrating that the computer codes
accurately implement the numecrical models, (1.e., the computer codes are free of coding errors
and producc stable solutions). The distnibutions and values that represent input parameters used
in the computer codes arc derived from field data from the site and tfacility, laboratory data

" DOF recommends the use of the dose factors in Federal Guidance Report #11 (1-PA-520:1-88-020) and I'ederal
Guidance Report #12 (EPA 402-R-93-081). Internal dose factors in DOEIEH-007 t. July 1988 and external dose
factors in DOEIFH-0070. Julv 1988. are cquivalent to the Federal guidance reports and may also be used.
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interpreted for ficld applications, referenced literature sources, or from technical judgment that
is applicable to the site and facility.

10a.  Important and highly sensitive parameters, numerical models and model assumptions are
adequately justified using a combination of data, ficld investigations, and published
resourccs that are relevant to the site and facility. If there are limited or no relevant data,
the technical basis and justification for selection of parameter values and use of modeling
assumptions is presented.

3.2.3.11 Criterion 11

The performance assessment presents technically defensible sensitivity and uncertainty analysis
of parameters, scenarios and models results included in the performance assessment.

1la.  The sensitivity analyses included in the performance assessment use acceptable methods
for identifying sensitive parameters, models and scenarios that affect the uncertainty in
the performance assessment. The sensitivity analysis methods should be traceable and
documented.

11b.  The uncertainty in the model assumptions, parameter values, mathematical and
conceptual models should be analyzed quantitatively or qualitatively to the extent
necessary to justify a conclusion of reasonable expectation of meeting the requirements
of 40 CFR 191.15. Methods used in the uncertainty analysis should be traceable and
documented.

Discussion: See the discussion of sensitivity and uncertainty analyses for Criterion 9 of the
containment requirements.

3.2.3.12 Criterion 12

The pertormance assessment presents valid conclusions demonstrating the analysis ot estimated
doses to an individual meets the individual protection requirement ot 40 CFR 191.15 for the
period of compliance. These estimates can use either deterministic or probabilistic
methodologies.

For deterministic analyses

12a.  The performance assessment clearly presents the results of the individual protection
analysis and the associated sensitivity and uncertainty of the dose estimates.
Assumptions and paramcters of the deterministic analysis should result in acceptable
overestimates of the doses.

For probabilistic analvses

12b.  The performance assessment uses PDFs for the key components of the model
assumptions and parameters and properly capture the uncertainty of the dose estimates.
Compliance should be based on the mean or the median distrnibution ot the results,
whichever 1s higher.
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12¢.  The performance assessment results are based on a sufficient number of model
realizations to provide confidence in the convergence and stability of the percentile
values used to establish compliance.

For deterministic or probabilistic analyses

12d.  The performance assessment includes results that allow realistic comparisons to the dose
limits, and these results are incorporated into any necessary limitations on facility design,
operating procedures, waste acceptance criteria, or closure plans.

12e.  Even though this is not an explicit requirement of 40 CFR 191, for consistency with DOE

M 435.1-1, the conclusions of the performance assessment address and incorporate
constraints included in Federal, state, and local statutes, regulations or agreements that
impact the site design, facility design, or facility operations. There is rcasonable
expectation that these constraints and impacts are appropriately addressed in the
performance assessment.

3.2.3.13 Criterion 13

The performance assessment discusses the quality assurance measures applied to the preparation
of the analysis and its documentation.

13a.

13b.

324

Reference is made to the site- or tacility- specific quality assurance program or program
plan followed in development and execution of the performance assessment data
collection and/or analysis, and specific references are included to quality assurance
audits, surveillances, or monitoring of the performance assessment data collection and
analysis activities, as appropriate.

Information is provided that shows DOE O 414.4A, Quality Assurance, and DOE O
200.1, Information Management Program, were specifically followed in development
and/or implementation of the software used in the analysis and its documentation. The
information includes how the quality assurance measures discussed in DOE G 200.1-a,
Software Engineering Methodology, or an equivalent has been used to develop and/or
implement the sottware used in the analysis.

Quality assurance measures are applied specifically to the data collection and analysis for
the tinal iterations of the performance assessment that are included as the basis for
demonstrating compliance with the performance measures or which are used for drawing
conclusions about the performance of the facility.

Groundwater Protection Requirements of 40 CFR 191.16/24

The 40 CFR Part 191 regulations include a section that establishes groundwater protection
requirements for disposal of transuranic waste. The groundwater protection requirements specity
that there must be a reasonable cxpectation that radioactive releases from the undisturbed
performance of the transuranic waste disposal system will not exceed specitied concentration
limits or cause doscs to members ot the public to exceed specified limits during the time of
compliance. The term undisturbed pertformance™ means that the disposal system is not
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disrupted by human intrusion or unlikely natural events. The groundwater protection
methodologies may be either deterministic or probabilistic. For probabilistic analysis,
compliance should be based on the mean or the median distribution of the results, whichever 1s
higher.

The groundwater protection provisions of 40 CFR 191 issued in 1985 were revised in 1993. The
requirements of the 1985 version (40 CFR 191.18) are applicable to disposal which occurred
between September 19, 1985, and January 19, 1994. The 1993 version (40 CFR 191.24) is
applicable to disposal which occurred after January 19, 1994. DOE has decided that, as a matter
of policy, facilities demonstrating compliance with the 1985 provisions should also include an
analysis in the PA that compares performance to the 1993 groundwater requirements of 40 CFR
191.24, Disposal Standards. Such an analysis would not be for purposes of regulatory
compliance, but only for information and comparison. To date, no DOE disposals other than the
previously reviewed Greater Confinement Disposal Boreholes at NTS have been identified as
being subject to the 1985 version of the rule. Thus, to shorten and simplify this manual,
discussion of compliance with the 1985 version has been removed. If sites are identified which
are subject to the 1985 version, they may either show compliance with the 1985 version using
the guidance in Revision 1 of this manual, while including an analysis for purposes of
comparison of the 1993 requirements, or choose to demonstrate compliance with the more
stringent 1993 groundwater requirements of 40 CFR 191.24, Disposal Standards.

The following acceptance criteria provide the basis for identifying questions to be addressed and
requests for additional information concerning the disposal of transuranic waste.

3.2.4.1 Criterion 1

The performance assessment provides information and discussion to justify a determination of
whether the groundwater that could be impacted by the disposal of transuranic waste is subject to
the requirements of 40 CFR 191 and applicable state regulations.

la. The performance assessment presents a determination and justitication as to whether the
groundwater in the accessible environment that 1s potentially impacted by the disposal ot
transuranic wastc is an “underground source of drinking water™ as defined in 40 CFR
191.22.

Discussion: If the performance assessment reports that the groundwater does not meet the
definmition of an "underground source of drinking water” and the review team concurs with the
determination, no additional review related to this finding is necessary. It the groundwater is
determined to be an "underground source of drinking water.” then the following criteria should
guidce the balance of the review.

3.2.4.2 Criterion 2

Determine whether the disposal system is above or within a formation which is within one-
quarter mile ot an underground source of drinking water. [f so. the ground water protection
standards do not apply to as indicated at 40 CFR 191.24(a) (2).
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3.2.4.3 Criterion 3

The performance assessment identifies the radionuclides in the waste and specifies the
inventories of radionuclides potentially significant to the groundwater protection requirement. A
logical basis for how the radionuclides will be represented in the analysis is explained and
justified.

3a.

It probability distribution functions (PDFs) are used to represent the radionuclide
inventories, the basis for assigning the distribution form (c¢.g., uniform, normal,
triangular) is documented and justified. If single values are used to represent the
inventories of radionuclides, the basis for selecting the valuces 1s described and
justification provided how the single values are unlikely to underestimate the inventory
and inventory uncertainty.

Discussion: The radionuclide inventories used for the containment analysis, individual protection
analysis, and groundwater protection analysis should be consistent but are not necessarily the
same inventories as specitied in the requirements of 40 CFR 191. For the groundwater
protection analysis (for the 1993 version of the regulation), the radionuclide inventory includes
any radioactivity in the groundwater regardless of source (including background radiation).

3b.

3c.

All of the radionuclides disposed and anticipated to be present in wastes to be disposed of
arc cvaluated in the performance assessment. Radionuclides screened from detailed
analysis are identified, and the bases for these conclusions are supported and defensible.

The basis for estimating the radionuclide inventories of are described and, to the extent
practical, are based on a combination of past waste disposal records, a reasonable

generated the waste, calculations, sampling data, technical studies, and reasonable
projections of future waste disposals.

3.2.4.4 Criterion 4

The performance assessment clearly identifies and describes the basis for the performance

measures that are used to evaluate compliance with the groundwater protection requirements of
40 CFR 191.24.

Discussion: The limits are specified in 40 CFR 141 as they existed on January 19, 1994 (see
Appendix H). Modifications may be necessary to comply with applicable state regulations.

4a.

4b.

4c.

Concentration himits are established for radium and gross alpha activity consistent with
40 CFR 141 (January 19, 1994).

The concentration limits established above include all sources including the contribution
from natural background.

A dose limit is established for beta particle and photon activity consistent with 40 CFR
141 (January 19, 1994).
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3.2.4.5 Criterion 5

The performance assessment analysis covers a sufficient time interval to support a reasonable
expectation of mecting the concentration and dose limits for the time of compliance.

Sa. The performance assessment evaluates compliance versus the concentration and dose
limits for 10,000 ycars following disposal..

5b. Even though this is not an cxplicit requirement of 40 CFR 191, for consistency with DOE
M 435.1-1, the performance asscssment presents analyses for a sufficient period of time
beyond the time of compliance and justifies the time period used. This extended analysis
should support an assessment as to whether or not there 1s a reasonable expectation of
compliance during and beyond the compliance period. The main purpose of such an
analysis is to demonstrate that reasonable variations of assumptions or parameter values
are not likely to affect compliance by shifting releases that otherwise would be beyond
the end of the compliance period back within the compliance period. The conditions (e.g.,
frequency of events) developed for the period of compliance should not be expanded for
the longer assessment times.

3.2.4.6 Criterion 0

The performance assessment identifies the point of assessment and justifies its selection (see
Figure 3.2 and Figure 3.3). The point of assessment is the location at which compliance with the
groundwater protection requirement is evaluated.

6a. The point of assessment is the point in the “accessible environment™ where the projected
radionuclide concentration in drinking water from an underground source of drinking
water or the projected dose to an individual consuming such water is highest.

6b. The “accessible environment™ is the atmosphere, land surface, surface waters and oceans,
and the lithosphere outside of the “controlled area™ where the “controlled area™

- has a boundary that is no more than 5 kilometers trom the edge of the disposed waste,

- 1s an area of no more than 100 square kilometers that is identified or will be identified
by passive institutional controls, and

- includes the lithosphere underlying the above-defined surface location.

6¢. The point of assessment 1s 1n a location that 1s consistent with tuture land use plans. This
mcans that the boundary at the carth’s surface that defines the “controlled area™ is
coincident with or within the future site boundary that DOE intends to control (c.g.. a
boundary detined in accordance with its land use or long-term stewardship plan). See
related discussion in Section 3.2.1, Criterion 3.
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3.2.4.7 Criterion 7

The performance assessment accounts for all relevant mechanisms for releasing radionuclides
from the waste and making them available for environmental transport, including diffusion,
advection, and vapor phase transport. The mechanisms analyzed are justified by reference to
relevant studies, available data, and supporting analyses.

7a. The performance assessment accounts for the physical and chemical characteristics of the
waste and disposal system that affect release.

3.2.4.8 Criterion 8

The performance asscssment presents information on the environment and the disposal units
sufficient to support the analysis presented in the performance assessment and justifies the
information by reference to relevant studies, available data, or supporting analyses.

8a. Sufficient information is provided in the performance assessment on the natural barrier
system including, but not limited to, site geography, demography, current and future land
use plans, meteorology, ecology, geology, scismology, volcanology, surface water and
groundwater hydrology, geochemistry, geologic resources, water resources, and natural
background radiation to support the analysis, and justifies the information.

8b. The performance assessment presents information on the engineered barrier system
including, but not limited to, facility design features that address water infiltration,
disposal unit cover integrity, and structural stability in detail sufficient to support the
analysis, and justities the information.

8c. The performance assessment presents information on the facility operational controls
derived from facility-specific documentation (e.g., operating procedures, safety analysis
reports, waste acceptance criteria) that impact the facility design, engineering, and facility
operations and are significant in the performance assessment analysis.

3.2.4.9 Criterion 9

The performance assessment provides a clear and comprehensive description of the conceptual
modcl of the site and processes associated with the release and transport of radionuclides from
the waste materials to the accessible environment. The conceptual model is justified through
reterence to investigations, studies, data, evaluations, and supporting analyses that are
representative ot the site-specific conditions described.

Oa. The conceptual model incorporates interpretations of available geochemical, geologic,
metcorologic and hydrologic data, and the relevant mechanisms that have a significant
effect on the transport ot radionuclides at the disposal site. The conceptual model
includes natural processes that atfect the transport of radionuclides (e.g., flooding, mass
wasting, crosion, weathering) over the time period considered in the analysis, as justified
based on referenced investigations and supporting analysis.
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9b. The conceptual model for the source term, groundwater flow, and radionuclide transport
includes parameters for unsaturated and saturated flow, total and effective porosity,
hydraulic conductivity, water retention, relative permeability relationships, volumetric
water content, retardation, and diffusion that are based on data, related investigations, and
documented references relevant to the site and disposal system.

Oc. The conceptual model incorporates interpretations of chemical, hydrologic, mechanical,
and thermodynamic data and relevant mechanisms of the engincered features of the
closed facility that have a significant eftect on the release and transport of radionuclides.
The conceptual model includes reasonable representations ot the degradation of
engineered features over the time period considered in the analysis. Performance
attributed to engineered featurcs and degradation of performance are justified.

9d. Natural features, events, and processes are identified. Categories of event or processes
need not be considered if they have a low probability of occurrence using the criteria
established in Appendix C to Part 191 (less than one chance in 10,000 of occurring over
10,000 years).

9e. Assumptions incorporated into the conceptual model to account for transport mechanisms
lacking sufticient data or supporting analyses are identified and justified as reasonable
representations of site behavior over the time period considered in the analysis.

3.2.4.10 Criterion 10

The performance assessment provides a complete description of the groundwater exposure
pathways and scenarios used in the evaluation ot the potential doses to a hypothetical member of
the public consistent with site-specific environmental conditions and local and regional practices.
The exposure pathway and scenario are justitied as reasonable representations which arc unlikely
to lead to underestimating doses for the long-term.

10a.  The performance assessment includes an exposure pathway from the transport of
contamination in groundwater including potential exposures from the ingestion of
contaminated groundwater.

10b.  Exposure scenario from the transport of contamination in water involves drinking water
at a ratc of 2 liters per day as specified in 40 CFR 141, January 19, 1994,

10c.  The dose analysis tor exposures to radionuchides identifies the transfer coetficients
between media and justifies the parameters used in the analysis with supporting data or
reterences to literature.

10d.  The performance assessment identifies and justifies the dose conversion factors and
mcthodology uscd in the dose analysis.

3.2.4.11 Criterion 11

The performance assessment provides a clear and comprehensive description of the
mathematical models used in the analysis, the basis for their selection, and the linkage from one
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model to the next. The mathematical models selected are justified and provide a reasonable
representation of the technically important mechanisms identified in the conceptual model. The
performance assessment provides a coherent presentation of the relevant descriptive information
concerning the site, the disposal units, and waste characteristics that are reflected in the
conceptual model, and the selection of the mathematical models used to represent them in the
analysis.

[1a. The complexity of the mathematical models sclected is commensurate with the available
site data and assumptions incorporated into the mathematical models are identified,
justified, and consistent with the conceptual model. The calculations used in models and
analytical solutions are clearly presented with sufficient detail to allow traceability and
duplication of the results.

11b.  Mathematical models incorporate equations and boundary conditions which rcasonably
represent the mathematical formulation of the conceptual models. Numerical models used
in the assessments should provide stable solutions for a realistic range of model and
parameter assumptions.

Ilc. Probability distributions of parameter inputs, if used, are documented, are consistent with
the conceptual models, and are justified by reference to available data, relevant studies,
and/or supporting analyses.

11d.  Deterministic analyses use parameter values that are rcasonable representations and are
justified by reference to available data, relevant studies, and/or supporting analyses.

11e. Mathematical models selected are documented and verified and the verification presented
or referenced.

3.2.4.12 Criterion 12

The performance assessment presents information demonstrating that the computer codes
accurately implement the numerical models (i.e., the computer codes are frec of coding errors
and produce stable solutions). The distributions and values that represent input parameters used
in the computer codes are derived from field data from the site and tacility, laboratory data

interpreted for field applications, referenced literature sources, or from technical judgment that is
applicable to the site and facility.

12a.  lmportant and highly sensitive paramcters, numerical models and model assumptions are
adcquately justitied using a combination of data, field investigations, and published
resources that are relevant to the site and facility. If there are limited or no relevant data,
the technical basis and justification for selection ot parameter values and use of modeling
assumptions 1s presented.

3.2.4.13 Criterion 13

The performance assessment presents a technically defensible sensitivity and uncertainty
analysis of the parameters, models, and scenarios included in the performance assessment.
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I3a.  The sensitivity analysis included in the performance assessment use acceptable methods
for identifying sensitive parameters, models and scenarios that affect the uncertainty in
the performance assessment. The sensitivity analysis methods should be traceable and
documented.

13b.  The uncertainty in model assumptions, parameter values, mathematical and conceptual
models should be analyzed quantitatively or qualitatively to the extent necessary to
justify a conclusion of reasonable expectation of meeting the requirements of 40 CFR
191.16/24. Methods used in the uncertainty analysis should be traceable and documented.

Discussion: See the discussion of sensitivity and uncertainty analyses for Criterion 9 of the
containment requirements.

3.2.4.14 Criterion 14

The pertormance assessment presents valid conclusions that demonstrate that the groundwater
protection requirement of 40 CFR 191.24 will be met for the period of compliance. These
estimates can use either deterministic or probabilistic methodologies.

For deterministic Analyses

14a.  The performance assessment clearly presents the results of the individual protection
analysis and the sensitivity and uncertainty of the dose estimates. Assumptions and
parameters ot the deterministic analysis should result in acceptable overestimation of the
doses.

For probabilistic analysis

14b.  The performance assessment uses PDFs for the key components of the model assumption
sand parameters and properly captures the uncertainty of the dose estimates. Compliance
can be based on the mean or median distribution of the results, whichever is higher.

14c.  The performance assessment results are based on a sufficient number of model
realizations to provide confidence in the convergence and stability of the percentile

valucs used to establish compliance.

For deterministic or probabilistic analyses

f4d.  The performance assessment includes results that allow realistic comparisons to the dose
limits and these results are incorporated into any necessary limitations on facility design,
operating procedures, waste acceptance criteria, or closure plans

14e.  Even though this is not an explicit requirement of 40 CFR 191, for consistence with DOF
M 435.1-1, the conclusions of the performance assessment address and incorporate
constraints included in tederal, state and local statutes, regulations, or agreements that
impact the site design, tacility design, or facility operations. There is reasonable
expectation that these constraints and impacts are appropriately addressed in the
performance assessment.
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3.2.4.15 Criterion 15

The performance assessment discusses the quality assurance measures applied to the preparation
of the analysis and 1ts documentation.

15a.  Reference is made to the site- or facility- specific quality assurance program or program
plan followed in development and execution of the performance assessment data
collection and/or analysis, and specific references are included to quality assurance
audits, surveillances, or monitoring of the performance assessment data collection and
analysis activities, as appropriate.

15b.  Information is provided that shows DOE O 414.4A, Quality Assurance, and DOE O
200.1, Information Management Program, were specifically followed in development
and/or implementation of the software used in the analysis and its documentation. The
information includes how the quality assurance measures discussed in DOE G 200.1-a,
Software Engineering Methodology, or an equivalent has been used to develop and/or
implement the software used in the analysis.

15¢.  Quality assurance measures arc applied specitically to the data collection and analysis for
the final iterations of the performance assessment that are included as the basis for demonstrating
compliance with the performance measures or which are used for drawing conclusions about the
performance of the facility.

33 CA Review Criteria

3.3.1 Site and Facility Characteristics

3.3.1.1 The CA provides a coherent presentation of the relevant descriptive information
concerning the disposal site, its location on the DOE site, and its proximity to other
sources of radioactive material. The sources of radioactive material are described
including relevant features that could influence radionuclide release and migration.

3.3.2. Radioactive Sources/Release Mechanism

3.3.2.1 The CA identifies all sources of radioactive material in the ground that could contribute
to the potential tuture doses from the LLW disposal facility. Sources selected for the CA
and the reasons for excluding any source are justified. Potential sources of radioactive
material to be considered include wastes disposed of prior to 1988, other LLW disposal
tacilities, transuranic waste or alpha LLW disposal, buildings, tanks, cribs, spills, ditches,
scepage basins, and leaks.

3.3.2.2 The CA identifies and quantifies all radionuclides present in the LLW disposal facility
and all other contributing sources of radioactive material that could contribute
significantly to the total potential dose. Inventory estimates included in the analysis arc
justified. The estimates of radionuclide species and inventorics in the sources selected
for consideration are derived from referenced documentation or data summaries
presented in the CA and are based on existing records, process knowledge, or site
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investigations (e.g., Remedial Investigations, Feasibility Studies). Any radionuclides that
are screencd from the analysis are identified and their exclusion justified as being
insignificant contributors to the total dose estimated in the analysis.

3.3.2.3 The known physical and chemical characteristics of the radioactive materials considered
in the CA., the site characteristics, and the effects of the Comprehensive Environmental
Responses, Compensation, and Liability Act (CERCLA) actions prescribed in the Record
of Decisions (RODs) or similar binding agreements such as those associated with
Decontamination and Decommissioning (D&D), are included in the generation of the
source terms and the transport of the radionuclides. Extrapolations are made and justified
from known data to estimate radionuclides and inventories where clear information does
not exist.

3.3.2.4 Source terms and flow and transport models in the CA are commensurate with the
available data consistent with the PA, incorporate the important characteristics identified
in the PA, and provide outputs consistent with the PA.

3.3.3 Performance Measures

3.3.3.1 The CA presents an assessment using the time of 1,000 years for exposures to
hypothetical members of the public with all disposal facilities closed, D&D completed,
and operations at the DOE site terminated. The assessment establishes a realistic case for
comparison with the dose constraint (30 mrem/yr) and dose limit (100 mrem/yr).

3.3.4 Point of Assessment

3.3.4.1 The point of assessment 1s the publicly accessible point of maximum impact reasonably
expected for future members of the public for the time period of assessment. The point
of assessment is justified and is supported by land use plans or reasonable assumptions
that are justified.

3.3.4.2 Changes in the point of assessment as a function of time are justified.
3.3.5 Assumptions

3.3.5.1 Assumptions incorporated into the analysis, including those related to the radionuclides
to be considered, the inventories of radionuclides, the source term evaluation and the
transport of radionuclides, are identitied, justified, and consistent with the conceptual
model of site behavior presented in the PA conducted on the LLW disposal facility.

3.3.5.2 The CA identifies results, objectives, constraints, or milestones of other DOE programs.
Federal, state, or local statutes, or agreements (e.g., D&D programs, Formerly Utilized
Sites Remedial Action Program (FUSRAP), CERCLA RODs) that may impact the
analysis or conclusions of the CA.
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3.3.6 Modeling

3.3.6.1 The CA presents a reasonable methodology for estimating the transport of radionuclides
to the point of assessment from all sources based on and consistent with the available site
data

3.3.6.2 Analytical and numerical models selected are documented and verified either in
referenced publications or in the appendices of the CA.

3.3.6.3 Any analytical and numerical models used in the CA for analyzing the transport of
radionuclides to the point of assessment are appropriate for the LLW disposal facility and
all other contributing sources. The models used in the CA provide calculated results that
arc representative ot the results calculated in the PA for similar wastes in similar disposal
facilities.

3.3.6.4 Credits for CERCLA/Resource Conservation & Recovery Act of 1976 (RCRA) actions
or other actions (e.g., D&D, tank closures) are represented in the conceptual models used
in the CA, and arc justified by supporting or referenced documentation.

3.3.6.5 The input data to the models are based on field data from the site, laboratory data
interpreted for ficld applications, referenced literature sources which are applicable to the
site, or related analyses performed for the PA. Any assumptions used to formulate input
data are justified and have a defensible technical basis.

3.3.6.6 Intermediate calculations are performed, and the results are presented to demonstrate the
CA calculations are representative of the site and are consistent with results presented in
the PA for similar situations.

3.3.6.7 The conceptual model used for the CA is consistent with the representation of the
conceptual model used in the PA, and includes the major mechanisms affecting the
transport ot radionuclides at the DOE site. The components of the conceptual model for
the CA are reasonably represented in the analysis of the LLW disposal facility and other
contributing sourcces.

3.3.7 Exposure Pathways and Dose Analysis

3.3.7.1 The CA provides a complete discussion of all important exposure pathways for the
cvaluation of potential doses to a hypothetical, individual member of the public at the
point of exposure for any time during the period of assessment. The exposure pathways
identified in the CA should be consistent with the exposure pathways in the PA. The
exposure pathways considered in the CA include only those pathways that are related to
the exposurc of individual members of the public at the point of assessment and are
justitied.

3.3.7.2 The dose analysis performed for the CA is consistent with that performed for the PA for
similar exposure pathways and similar exposure scenarios.
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3.3.8 Sensitivity/Uncertainty

3.3.8.1

The sensitivity and uncertainty analysis considers factors such as alternative land use
plans, CERCLA/RCRA actions or other actions (e.g., D&D, tank closures),
radionuclide inventories, site and facilhity characteristics, and transport parameters to
provide reasonable estimates of potential doses at the point of assessment for the period
of the assessment. The maximum projected dose over the period of the assessment (at
least 1,000 years) 1s presented at the point of assessment.

The calculated results and the sensitivity or uncertainty analysis results are used to
evaluate meeting the dose constraint of 30 mrem/year and the dose limit of 100
mrem/year at the point of assessment over the period of assessment.

3.3.9 ALARA & Options Analysis

3.3.9.1

For analyses that exceed the dose constraint of 30 mrem/year but are less than the dose
limit of 100 mrem/year, an options analysis 1s provided which identifies alternatives
that could be conducted to reduce the dose to less than the dose constraint. The options
analysis, using the ALARA process, considers alternatives which are technically
feasible and demonstrated to be effective in reducing doses to the public at the point of
assessment over the period ot the assessment.

For analyses that exceed the dose limit of 100 mrem/year, an options analysis, using the
ALARA process, 1s provided which identifies alternatives that should be conducted to
reduce the dose to less than the limit. The options analysis, using the ALARA process,
considers alternatives which are technically feasible and demonstrated to be effective in
reducing doses to the public at the point of assessment over the period of the
assessment.

The ALARA process uses a cost-benefit analysis based on the cost of dose-reduction in
accordance with DOE O 5400.5.

3.3.10 Results Integration

3.3.10.1

3.3.10.2

The results of the analysis for the source terms and transport of radionuclides, dose
analysis, available site monitoring data, supporting field investigations, sensitivity or
uncertainty analysis and options analysis are reasonable representations of the existing
knowledge of the site, disposal facility, and contributing sources.

The analysis, resuits, and conclusions of the CA provide a reasonable representation of
the disposal facility and other contributing sources tor determining the appropriate
actions to be taken for the protection of public health and environment. The analysis
and results of the CA are consistent with comparable results of the PA and provide a
defensible and complete basis for an acceptable decision by DOE.

The conclusions of the CA address and incorporate any constraints resulting from other
DOE programs or trom any Federal. state, and local statutes or regulations or
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agreements that would influence the calculated results or the options analysis.

3.3.10.4 Implementation of the conclusions trom the options analysis can be reasonably
accomplished at the disposal facility or the other contributing sources.

3.3.11 QA

3.3.11.1 The CA discusses QA measures applied to the preparation of the analysis and its
documentation. The CA includes appendices or references to published documents that
provide a basis tor the discussions in the CA.

4. DISPOSAL AUTHORIZATION STATEMENT
4.1 Introduction

4.1.1 Purpose

The DOE radioactive waste management order, DOE O 435.1, imposes a requirement that
operating disposal tacilities for LLW and tor mixed LLW obtain a Disposal Authorization
Statement. Facilitics managed under the CERCLA may use an approved ROD as their Disposal
Authorization Statement, provided that the requirements of DOE O 435.1 have been incorporated
and met, as appropriate. Prior DOE policy and guidance also imposed similar conditions on
operation of existing disposal tacilities. This chapter describes the purpose, content, review and
approval process. and references rclevant to Disposal Authorization Statement and CERCLA
RODs used as Disposal Authorization Statements. For the remainder of this section, when the
term LLW 1s used, it 1s intended to include mixed LLW as well.

4.1.2 Disposal Authorization Requirement

The requirement that a Disposal Authorization Statement be obtained for LLW disposal was
mtroduced in the DOE Implementation Plan prepared in response to Defense Nuclear Facilities
Safety Board (DNFSB) Recommendation 94-2. 1t states that the PA and CA will be the basis for
preparation of a Disposal Authorization Statement (p. VII-3). The requirement in DOE M 435.1-
1 also specifies that three additional facility documents be considered in approving a Disposal
Authorization Statement: (1) the PA and CA Maintenance Plan; (2) Preliminary Closure Plan;
and (3) the Preliminary Monitoring Plan. A key element of the Implementation Plan was to
allow substitution of the CERCLA process for satisfaction of the substantive requirements of
DOE radioactive waste management orders. DOE O 435.1 incorporates this alternative approach
for tacilitics managed under the provisions of CERCLA.

4.1.3 Applicability

The requirement to obtain a Disposal Authorization Statement is applicable to facilities that
dispose of LLW and mixed LLW. Only facilities that are in operation or will operate in the
future are subject to the Disposal Authorization Statement requirement. Disposal facilities that
are planned must obtain a Disposal Authorization Statement prior to construction. If the PA/CA
are revised, the Disposal Authorization Statement must be reviewed for possible revision.
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If the facility is now used or is to be used for on-site disposal of LLW generated by on-site
environmental restoration under CERCLA, the ROD (see section 4.1.5 for details) for the
CERCLA clean-up can serve as the Disposal Authorization Statement.

4.1.4 Responsibility

The principal organizations that are responsible for designing, constructing, operating, and
closing LLW disposal facilities are EM & NNSA. Some of the EM/NNSA disposal facilities arc
intended primarily for on-site disposal of LLW from CERCLA activities, while the other
disposal facilities are expected to receive waste from a much broader range of generators.

The Cognizant Deputy Assistant Sccretaries for EM/NNSA are responsible for approving
Disposal Authorization Statement for cach CERCLA and non-CERCLA facility at sites under
their direction.  The ROD for a CERCLA facility may be designated by the cognizant Deputy
Assistant Secretary to additionally serve as the Disposal Authorization Statement, provided that
the requirements of DOE O 435.1 have been incorporated and met, as appropriate.

4.1.5 Adaptation of Disposal Authorization for CERCLA Facilities

The DOE/NNSA recognizes that although their activities are subject to the provisions of the
Atomic Energy Act of 1954, as amended, some DOE/NNSA LLW disposal activities must also
comply with the provisions of CERCLA. The DOE/NNSA has sought to reduce duplication of
effort that could result from independently satistying the requirements of both of these statutes
and their implementing regulations and other requirements. The potential duplication of effort is
addressed in DOE M 435.1-1 by allowing for demonstration of compliance with the substantive
requirements of DOE Os using CERCLA activities. DOE M 435.1-1 specifies that a crosswalk
identifying the CERCLA activities that satisty the substantive DOE requirements eliminates the
need for separate compliance actions.

The guidance for this requirement includes an enumeration of three key benefits:

. It avoids duplication of effort (i.c., the CERCLA process can be used to satisty the
requirements of DOE O 435.1);

. It eases the Environmental Protection Agency and State concerns about the overlap of
CERCLA regulations and the Department requirements; and

. It enables the Department to better achieve its goals of ensuring managerial and financial
control and fulfilling enforceable milestoncs.

For the remainder of this chapter. the term Disposal Authorization Statement will be used to
encompass the option for disposal facilities to use a CERCLA ROD to document authorization
for disposal rather than prepare a separate Disposal Authorization Statement.
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4.2 Purpose of the Disposal Authorization

4.2.1 Facility Specific Conditions

The Disposal Authorization Statement verities that the required radiological assessments have
been performed and that they support the conclusion that the LLW disposal pertormance
objectives will be satisfied. It also documents limits on design, construction, operations and
closure for the subject disposal facility. The limits and conditions are to reflect the findings and
conclusions of the PA and the CA. Approval of a Disposal Authorization Statement is also
based on review of three additional facility-specitic documents: 1) the PA and CA maintenance
plan; 2) the preliminary closure plan; and 3) the preliminary monitoring plan.

4.2.2 Final Approval for Disposal

The granting of a disposal authorization is the final requirement that must be satistied for
approved disposal of DOE LLW. Preparation and approval of a disposal authorization relies on
the tindings and conclusions of the assessments and analyses, performed by the LFRG and the
LFRG Review Team, that are designed to demonstrate that a disposal facility will not threaten
the health or safety of humans or harm the environment.

4.3 Prerequisites to Disposal Authorization

This section describes the actions and any tangible results of those actions that must precede
preparation and consideration for approval of a draft DAS.

4.3.1 Completed Documents

Low-level waste disposal facilities managed under the requirements of DOE O 435.1 are
required to have the following final documents:

1)  PA and CA prepared by the disposal site;

2)  PA Review Report prepared by a Review Team appointed by the LFRG:

3) CA Compliance Evaluation prepared by the LFRG (may be combined with [tem 5); and
4)  PA and CA Maintenance Plan prepared by the disposal site.

LLW disposal facihities managed under the provisions of CERCLA are required to have the
following tinal documents:

1) Written certification by the cognizant Field Flement Manager (or his designee) that
substantive requirements of the DOE M 435.1-1 have been satistied through the CERCLA
process.

2) A crosswalk or other written material linking specific elements of the CERCLA
documentation to the substantive order requirements that they satisty.
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3) Documentation, analyses, or other information on compliance for any substantive order
requirement for which compliance is not demonstrated through the CERCLA process.
Included among this documentation may be a CA, provided the CERCLA analysis of
interacting sourcc terms is not of sufficient scope and rigor to satisfy the DOE O requirement
for a CA.

4.3.2 Preliminary Documents

The development of certain documents will necessitate an iterative process and final versions of
them cannot reasonably be required as prerequisites to granting disposal authorization for new
disposal facilitics. Therefore, only preliminary versions of such documents must be prepared
prior to granting disposal authorization. However, subsequent timely revision of these
documents may be included as a condition of the approved Disposal Authorization Statement.
The documents are the tollowing:

1) Preliminary Monitoring Plan
2) Preliminary Closure Plan

4.3.3 Reviewed Documents

Several of the required documents listed in Section 4.3.1 above, arc products of the review of
other documents. The reviews on which those documents are based must be performed
according to the requirements of DOE policy and orders. Guidance on the review process and
criteria is detailed in other documentation supporting oversight of LLW disposal facilities. For
example, the process and criteria for review of PAs and CAs are described at length in Section 2
of this manual.

In addition to the primary review parties, other interested and aftfected parties will be offered
opportunities to review documents. Host site personnel will have a stake in reviews of all of the
cited documents. However, the purpose ot and response to the reviews by non-primary parties
will vary. For example, review and comment by the host site of the LFRG Review Team reports,
has bearing on their factual content, but is not relevant in disputing the opinions and views
expressed by the LFRG Review Team.

4.3.4 Actions

Actions that must be completed prior to drafting and submitting the disposal authorization to the
cognizant Deputy Assistant Secretary are the following:

1) Approval by the cognizant Deputy Assistant Scerctary of the PA for a facility managed under
the requirements of DOE O 435.1.

2) Approval by the cognizant Deputy Assistant Secretary of the CA for a facility managed
under the requircments of DOE O 435.1.
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3) Review by the cognizant Deputy Assistant Secretary of appropriate CERCLA documentation
for a facility managed under the requirements of CERCLA. In this context, the term
“appropriate CERCLA documentation” means the written materials prepared to demonstrate
compliance with the substantive low-level disposal requirements of DOE 0.435.1.
Specitically included in such written materials are crosswalks between CERCLA
requirements and DOE O 435.1 requirements which are used as the basis for issuance of a
disposal authorization by the cognizant Deputy Assistant Secretary.

4) Approval by the cognizant Deputy Assistant Secretary of any additional material
demonstrating compliance with substantive requirements not met through the CERCLA
process. For example, if the CERCLA process for evaluation of interacting sources does not
satisty the DOE requirement for a CA, then a separate CA must be prepared and approved by
the cognizant Deputy Assistant Secretary.

4.4 Preparation of a Disposal Authorization Statement

4.4.1 Drafted by the LFRG

The disposal authorization 1s based on the PA and CA. Thus, 1t cannot be prepared until those
documents are reviewed and approved. Three other documents that also need to be prepared and
reviewed prior to dratting a Disposal Authorization Statement are (1) the Preliminary Monitoring
Plan, (2) the Preliminary Closure Plan, and (3) the PA/CA Maintenance Plan. Upon completion
of these actions, the Disposal Authorization Statement is to be prepared by the LFRG for
consideration by the cognizant Deputy Assistant Secretary.

4.4.2 Guidance for Draft Preparation

The tfinal Disposal Authorization Statement 1s not 1ssued by the cognizant Deputy Assistant
Secretary until both the PA and the CA have been approved and all conditions necessary for the
disposal facility to follow as a result of both analyses have been determined. This could result in
the completion ot LFRG activities on some PAs in advance of those concerning the CA for the
same facility.

If this occurs, the LFRG should modify the process to accommodate this event. A suggested
approach 1s to develop the PA Compliance Evaluation for the disposal facility, conditionally
approving the PA and allowing operations to continue. One condition of allowing operations to
continue would specity the time of submittal of the final CA by the site. Conditions on the
operation of the facility, until the CA is completed, should also be considered, such as limitations
of acceptance of radionuclides that may be potentially critical radiation dose contributors in the
CA.

The draft Disposal Authorization Statement should be prepared following the completion of the
review and approval of both the PA and the CA. In this case, documentation on the facility
accompanying the Disposal Authorization Statement, prepared by the LFRG, could include two
Compliance Evaluations, one for the PA and one for the CA. The conditions in the draft
Disposal Authorization Statement would be an appropriate consolidation ot discussions trom the
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two Compliance Evaluations. If the PA/CA is revised, the Disposal Authorization Statement
should be reviewed for possible revision.

4.4.3 Disposal Authorization Contents
Satisfaction of Performance Objectives

The DAS should unambiguously identify the facility and the design that is being authorized for
operation. For example, if the PA and its conclusions are based on the usc of an engineered
barrier (e.g., concrete vault), the disposal authorization should clearly indicate that the
authorization is for disposal in that type of facility and variations (e.g., trench disposal) are not
covered by the PA and the disposal authorization.

The highest level element of the required disposal authorization is a declaration that analyses and
documentation for the subject facility provide a reasonable expectation that the performance
objectives described in the DOE O 435.1 will be satisfied. A related high level element of the
required authorization is a declaration that the facility will not require subscquent corrective
action or remedial action in order to continue to satisfy the performance objcctives.

Facility-Specific Conditions

[tems that are to be recorded in the Disposal Authorization Statement include all conditions and
limitations imposed on the facility in the areas of design, construction, operations, and closure,
and on maintenance of the analysis which supports authorization of the facility. Specific
conditions and limitations should be considered for waste acceptance and receipt, waste form,
monitoring, and record keeping. Documents that must be maintained (i.e., kept up-to-date)
include the PA, CA, Disposal Authorization Statement, monitoring plan, maintenance plan, and
the closure plan. Specific conditions requiring the conduct of certain monitoring, testing, or
research may be invoked if deemed necessary to contirm parameter selection or assumptions on
facility performance presented in the PA.

Facility-specific conditions may be derived through the results of the PA and the CA. In
addition to constraining the site to those limits derived from the PA and/or CA, a condition may
be imposed that requires that additional limitations on receipt or method of disposal of certain
radionuclides be incorporated into site operating documents.

4.4.4 Disposal Authorization Review

The draft Disposal Authorization Statement may be prepared by one or more members of the
LFRG or its support statf including the Review Team leader if a Review Team was established
to review the PA and/or CA for the facility. Upon completion of the draft. it will be submitted
for review and comment to the LFRG members and any Review Team leaders for the facility.
Appropriate revisions will be performed and the revised draft will be submitted to the host site
for review. Following incorporation of site comments, as appropriate, the tinal draft disposal
authorization will be submitted to the cognizant Deputy Assistant Secrctary for consideration.
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4.4.5 Grantor of Final Approval

The disposal authorization will be approved or disapproved by the cognizant Deputy Assistant
Secretary.

4.5 Maintenance Activities

Successful maintenance of the key documents describing expected performance of DOE LLW
disposal facilities depends on three elements: (1) reviews and revisions of the PA and CA, (2)
monitoring plans, (3) closure plans, (4) test and research activities related to the PA and CA, and
(5) Annual Reviews. This section describes the requirements that support successful
maintenance of the key documents and, in particular, the disposal authorization.

4.5.1 Regular Compliance Reviews

The principal sourcc of guidance for maintenance of key documentation supporting operation of
DOE LLW disposal facilities is the Maintenance Guide for U.S. Department of Energy Low-
Level Waste Disposal Facility Performance Assessments and Composite Analyses. This
document specifies annual reviews of the continued adequacy of the PA for each LLW disposal
facility. Any changes to the PA necessitated by the annual reviews should be evaluated to
determine if conforming changes to the disposal authorization are needed. A similar requirement
for annual review of LLW disposal facility operations is included in DOE O 435.1, and a
condition may be added to the disposal authorization that certain reviews be performed on a
schedule other than the annual schedule.

In addition to the annual reviews, intermittent reviews may also be perforimed at the discretion of
the LFRG or other Headquarters organizations with responsibilities for line management or
independent oversight of LLW disposal facilities.

4.5.2 Monitoring

The monitoring and actual performance of a disposal facility can provide data that will confirm
or refute the expected performance of a disposal facility. In addition to direct release data,
monitoring can also provide refined parameters such as soil permeability and groundwater travel
time required for performance models. Any such refined data should be used to update the
modeling of performance and to determine whether changes are needed in key analyses such as
the PA and CA. Necessary changes in those documents may be accompanied by contorming
changes in the disposal authorization (if required) and may include changes in or additions to the

conditions included in the disposal authorization for design, construction, operations, and closure
of the facility.

4.5.3 Closure Plans

Closure Plans for LLW disposal facilities will probably change over the operational life of the
tacility. Initially, a preliminary closure plan is developed with assumptions of infiltration,
longevity, etc. As more information is acquired concerning LLW disposal facility parameters
and closure cap technology advances, the Closure Plan will need to be revised.
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4.5.4 Research and Development

In addition to facility-specific data-gathering and refinement, research and development in waste
disposal facility design, construction, operations, and closure can precipitate the need for
revision of key documentation including the Disposal Authorization Statement.

4.5.5 Annual Reviews

Annual reviews of LLW disposal facility performance is necessary to ensure the LLW disposal
facility is performing in accordance with the performance objectives delineated in DOE O 435.1.
The annual reviews provide the LFRG reasonable assurance the facility is within the bounds of
the DAS. The LFRG may decide, as a result of the annual review, to recommend to the
cognizant Deputy Assistant Secretary to impose additional restrictions on facility operations
through a modification to the Disposal Authorization Statement.

4.6 Records Management

The record keeping practices for LLW disposal facilities are to comply with the requirements of
the Information Management and, QA Programs. For LLW disposal facilitics managed under
the requirements of CERCLA, the records management requirement of the CERCLA process
will apply as well as following more specific guidance.

4.6.1 Records Retained

For a facility managed under DOE O 435.1 requirements, the following are the minimum suite of
documents that must be retained and kept up-to-date for each such facility by the LFRG.

1) PA

2y CA

3) PA Review Plan

4)  CA Review Plan

5)  PA Review Report

6) CA Review Report

7)  PA Compliance Evaluation
8) CA Compliance Evaluation
9)  Disposal Authorization Statement
10) PA/CA Monitoring Plans
11) Closure Plans

12) Annual Reviews

For a DOE LI W disposal facility managed under the provisions of CERCLA, any of the
documents above that are prepared for the facility must be retained. In addition, if the facility
record ot decision serves as the written disposal authorization, it must be retained as well as the
crosswalk or documentation that demonstrates which actions and documentation of the CERCLA
process indicate compliance with the substantive requirements of DOE radioactive waste
management manual 435.1
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CHARTER

OFFICE OF ENVIRONMENTAL MANAGEMENT LOW-LLEVEL
WASTE FEDERAL REVIEW GROUP

L Mission

The Office of Environmental Management (EM) Low-Level Waste Federal Review
Group (LFRG) was established to fulfill the reguirements contained in Section 1.2 E(1){a)
of DOV Order 4351 and exercised by the upper-level managers of the Office of
Environmental Management (M), The LFRG assists upper-level EM managers in the
review of documentation related to the approval of perfonnance assessments and
composite  analyses  or  appropriate Comprehensive  Environmental  Response,
Compensation, and Liability Act (CERCLA} documentation as described in Section I of
this charter. Through its efforts. the LFRG supports the issuance of Disposal
Authorization Statements for low-level radioactive waste disposal. The LFRG also assists
in other dutics associated with low-level waste (1.1LW) disposal authorizations as assigned
by upper-level EM managers.

I Objectives

Through the establishment and implementation of the LFRG process. the Department
cvaluates operational suitability of DOLE disposal facilities through compliance with DOE
LILW  disposal requirements.  The LFRG  process supports the  self-regulation
respongsibility imposed on the Department of Energy (DOE) under the Atomic Energy
Act ot 1954 as amended.

The spectfic objectives of the LFRG are:

. Track the preparation and completion status of documents prepared to
demonstrate compliance with DOE LLW disposal requirenmients and report this
infurmation to upper-level EM manageors;

’ Develop and conduct a formal review process that documents an auditable
analysis and review of key documents and provides for creation and maintenunce
of the administrative record of the LFRG and its actions:

. Review documentation submitted by LLW disposal facility host sites and support
the process of granting Disposal Authorization Statemenits;

» Provide the cognizant upper-level M managers with approval recommendations
that represent the decisions of the LFRG membership:

. Prepare Disposal Authorization Statements. with conditions when justified. for
DOE LT W disposal facilities: and

. Conduct reviews and assessments as directed by upper-level EM managers and
provide reeonnnendations,
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The key documents. utilized to support development and approval of Disposal
Autherization Statements for DOE LLW disposal facilities, consist of one of two
document sets: (1) an approved performance assessment and composite analysis: or (2)
appropriate CERCTLA documentation that demonstrates compliance with the substantive
requitements of DOE Order 435.1. Demonstration of compliance through the appropriatc
CERCLA documentation shall be summarized with a crosswalk that identifies each DOE
LLW requirement saistied by CERCLA, Substantive DOL LLW requireinents
unsatistied by CERCLA are to be complied with separately. The LFRG is responsible for
the determimation ol the adequacy ot CERCLA documentation and for demonstrating
compliance with DOE LLW requirements.

Based upon the review ot either document set. a disposal authorization statement s
prepared by the LFRG tor consideration by the cognizant upper-level EM manager. Upon
approval. the disposal authorization statement is signed by the cognizant upper-level M
manager.

1L Organization

The Co-Chairs of the LFRG are appointed by upper-level EM managers from among
their stafls, The Co-Chairs are responsible for establishing and mamtaming LFRG
membership  and  cstablishing  operating  procedures,  conducting  meetings.  and
communicating results of LFRG deliberations to affected sites and to upper-level EM
managers. Procedures, responsibilities. schedules, and other appropriate information for
arganization and operation of the LFRG will be documented in the LI'RG Program
Management Plan,

Members of the LFRG are recruited by the Co-Chairs in consultation with upper-level
tM managers. The membership of the LFRG shall consist of Federal emplovees from
Headquarters and field organizations. A representative from the DO Office of
Invironment. Satery and Health (E1D shall serve on the LEFRG to provide enviromment,
saletv. and health technical expertise. Members of the LFRG are expected to be
competent in the technical evaluation of the documentation to be reviewed by the LTRG,
10 possess expertise in policy analvsis, and to hold positions that authorize them to act on
behalt of their respective organizations. The members of the 1L.ERG are responsible for
partcipation in the meetings of the LFRG and other activities as directed by the Co-
Chairs. Continued membership on the LI'RG is dependent upon adeguate participation
and timely review ol documentation as determined by the Co-Chairs. Members of the
ARG shall serve unul replaced or removed by the Co-Chairs. A review tcam is
established for cach specific site review,

A review team leader is selected by the LFRG Co-Chairs in consultation with the LFRG
members and must be g Pederal employce, The review wam leader selects the balance of
review feamy members with the concurrence of the Co-Chairs. Review team members are
selected based on therr qualitications for addressing kev elements ot the documentation to
be reviewed. One or maore of the review team members will be an LEFRG member.
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v, Quorum and Voting

The desired quorum for deliberations by the full LFRG is a majority of the current
membership (which includes the Co-Chairs). The LFRG Co-Chatrs seek a consensus on
the decisions of the LFRG. Ultimately. decisions are approved by affirmative vote of a
simple majority of the LFRG members and Co-Chairs. Minority reports may be appended
to records of LFRG decisions at the request of any member or Co-chair. Only LFRG
members have voting rights. These rights may not be delegated to individuals
participating in LFRG activitics as representatives of the members.

In instances when a majority cannot be achicved, the LFRG Co-Chairs may jointly act on
behalf of the LFRG. Decisions made solely by the Co-Chairs on behalf of the majority
must be documented in writing and noted as having been made by the Co-Chairs rather
than by majority.

Aulhonzaunns -
/ / / ﬂflf,éU / /\Q/\
Mark W. Frei es J/Fiore
Acting Deputy Assistant Secretary cting Deputy Assistant Secretary
for Waste Management for Environmental Restoration
V1 Concurrences
/
,% /52/44/{ wt W’Y(————m
Jaf Rifoderick William E. Kurfhie
LFRG Co-Chair LFRG Co-Chair

LFRG Charter, 9/1/99
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Definitions

ACUTE EXPOSURE SCENARIOS. Acute exposure scenarios arc hypothetical situations
developed for the purpose of forccasting the radiation doses that inadvertent intruders could
receive due to a short-term. high-intensity exposure to waste from a closed disposal facility.

ALPHA LOW-LEVEL WASTE. Alpha low-level waste is low-level waste that contains
transuranic radionuclides in concentrations over 10 nanocuries per gram but less than 100
nanocuries per gram. (Waste in which the concentration of transuranic radionuclides is greater
than 100 nanocuries per gram is generally classified as transuranic waste.)2

CHRONIC EXPOSURE SCENARIOS. Chronic exposure scenarios are hypothetical situations
developed for the purpose of forecasting the radiation doses that inadvertent intruders could
receive due to long-term, relatively low exposures to waste from a closed disposal facility.

CLOSURE. Deactivation and stabilization of a radioactive waste facility intended tfor long-term
confinement of waste. [DOE Manual 435.1]

COGNIZANT DEPUTY ASSISTANT SECRETARY. For a low-level waste disposal facility,
the cognizant deputy assistant secretary i1s the one to whom operators of the facility ultimately
report through normal line management chains.

COMPLIANCE EVALUATION. A compliance evaluation is a written evaluation prepared by
the Low-Level Waste Federal Review Group to document the acceptability of a performance
assessment, a composite analysis, or both for a specific disposal facility.

COMPOSITE ANALYSIS. An analysis that accounts for all sources of radioactive matenial that
may contribute to the long-term dose projected to a hypothetical member of the public from an
active or planned low-level waste disposal facility. The analysis is a planning tool intended to
provide a reasonable expectation that current low-level waste disposal activitics will not result in
the need for future corrective or remedial actions to ensure protection of the public and the
environment. [DOE Manual 435.1]

DISPOSAL. Emplacement of waste in a manner that ensures protection of the public, workers,
and the environment with no intent of retricval and that requires deliberate action to regain
access to the waste. [DOE Manual 435.1]

DISPOSAL AUTHORIZATION STATEMENT. Documentation authorizing opcration (or
continued operation) ot a low-level waste disposal facility resulting from the DOE Headquarters
review and acceptance of the facility’s performance assessment, composite analysis, and other
information and evaluations. The disposal authorization statement constitutes approval of the
performance assessment and composite analysis, authorizes operation of the facility, and
includes conditions the disposal facility must mect. {DOE Manual 435.1]
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LOW-LEVEL WASTE. Low-level radioactive waste is radioactive waste that is not high-level
radioactive waste, spent fuel, transuranic waste, byproduct material (as defined in Section 11.e(2)
of the Atomic Energy Act of 1954, as amended), or naturally occurring radioactive material.
[DOE Manual 435.1]

LOW-LEVEL WASTE FEDERAL REVIEW GROUP. The Low-Level Waste Federal Review
Group was chartered by the two Deputy Assistant Sccretaries in the DOE Office of
Environmental Management who have principal line management responsibility for DOE low-
level waste disposal facilities. Its primary purpose is to assist those Deputy Assistant Secrctaries
in reviewing assessments and analyses of low-level waste disposal facilities and making
recommendations on their acceptability.

MIXED LOW-LEVEL WASTE. Low-level waste that contains both source, special nuclear or
by-product material subject to the Atomic Energy Act of 1954, as amended, and a hazardous
component subject to the Resowrce Conservation and Recovery Act. [DOE Manual 435.1]

PA/CA REVIEW PLAN. A plan prepared to organize the review of the pertormance
assessment, the composite analysis, or both for a specific disposal tacility. The plan is prepared
by the Review Team empaneled to perform the review and is approved by the Low-Level Waste
Federal Review Group.

PA/CA REVIEW REPORT. The written report of a Review Team describing the findings
reached by the Review Team in the course of reviewing for a specific disposal facility the
performance assessment, the composite analysis, or both.1

PERFORMANCE ASSESSMENT. An analysis of a radioactive waste disposal facility
conducted to demonstrate there is a reasonable expectation that performance objectives
cstablished for the long-term protection of the public and the environment will not be exceeded
following closure of the facility. [DOE Manual 435.1]

POINT OF ASSESSMENT. The physical location at which monitoring and modeling for
facility performance are to be performed. The default point of assessment for a low-level waste
disposal facility is the outer perimeter of a 100 meter wide buffer zone around the boundary of
the disposal facility. A point of compliance closer to or further from the facility boundary may
be used but justification is required. For example, the point of compliance for a disposal facility
in a tract to be maintained under institutional control could be argued to be the boundary of the
institutional control area.

RADIOACTIVE WASTE MANAGEMENT BASIS. The radioactive wastc management
controls applied to DOE facilities, operations, and activities to provide near- and long-term
protection of public, workers, and the environment. The radioactive wastc management basis
consists of controls and analyses such as facility waste certification programs, facility waste
acceptance requirements, low-level waste disposal facility closure plans, performance
assessments, composite analyses and other facility-specific processes, procedures, and analyses
made to comply with DOE O435.1 and its Manual. [DOE Manual 435.1]
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WASTE ACCEPTANCE CRITERIA. Waste acceptance criteria are the technical and
administrative requirements that a waste must meet in order for it to be accepted at a storage,
treatment, or disposal facility. [DOE Manual 435.1]

WASTE ACCEPTANCE REQUIREMENTS. Waste acceptance requirements are waste
acceptance criteria, and all other requirements that a facility receiving radioactive waste for
storage, treatment, or disposal must meet to receive waste (e.g., waste acceptance program
requirements, receiving facility operations manual). [DOE Manual 435.1]

WASTE DISPOSAL UNITS. A waste disposal unit is a discrete, essentially continuous volume
in which waste is disposcd and includes near-field cngincered and natural barriers that separate it
from other near-by waste disposal units.
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Confidentiality and Conflict of Interest Certification
To ensure complete independence in performing the performance assessment and composite

analysis review, as applicable, each Contractor on the DOE/LFRG Review Team shall agree to
and execute an organizational conflict ot interest certification statement as given below.

To:

From:

Regarding my involvement in review of the following project:

(Namec ot Disposal Facility)

I certity that 1 will not disclose, except pursuant to the order of a court of competent jurisdiction,
any information regarding the subject procurement either during solicitation or evaluation of
quotations/proposals, or any subsequent time, to anyone who does not have authorized access to
the information, and then only to the extent that such information is required in connection with
such person’s official responsibilities. [ also certify that:

1. I shall not use “privileged information” acquired through my participation in this process for
personal gain.

2. Tdo not have any financial interest that conflicts substantially, or even appears to do so, with
duties associated with this process.

3. Neither I, my spouse, nor my child will accept anything of monetary value from any person
or company secking to do business through this project review. (Even seemingly trivial
courtesies can present the appearance of impropriety or create a subtle sense ot obligation
and must be avoided.)

4. 1 have not participated in any activities or conversations with any parties that would give any
potential offeror an untair competitive advantage on this project review.

5. There are no personal or professional interests, influences, or issues, that will affect my
ability to render an impartial, unbiased, and fair evaluation and recommendations.

Signature

Print Name

Date

Low-Level Wauste Disposal Facility Federal Review Group Manual
Revision 3, June 2008 93



Appendix E
LFRG Qualification

Low-Level Waste Disposal Facility Federal Review Group Manual
Revision 3, June 2008

94



Draft 5/24/06

Qualification for Low-Level Waste

Disposal Facility Federal Review
Group (LFRG) Members

U.S. Department of Energy
Washington, D.C. 20585
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APPROVAL

The Low-Level Waste Disposal Facility Federal Review Group (LFRG) consists of senior
Department of Energy representatives responsible for overseeing the low-level radioactive
waste disposal program as delineated in DOE Order 435.1, Radioactive Waste Management.
This Group is responsible for reviewing and approving individual site's Performance
Assessments and Composite Analyses. They are also responsible for recommending approval
of Disposal Authorization Statements to the appropriate Deputy Assistant Secretary. This
qualification has been developed to ensure the individuals performing these duties are

competent and well qualified.

Chairman, LFRG
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U.S. DEPARTMENT OF ENERGY
LFRG QUALIFICATION

PURPOSE

On June 27, 1997, the Deputy Assistant Secretaries for Waste Management and Environmental
Restoration in the Office of Environmental Management established the Low-level Waste
Disposal Facility Federal Review Group (LLFRG) to develop and implement a review process
for low-level radioactive waste (LLW) disposal facility Performance Assessment (PA) and
Composite Analyses (CA). The LFRG was chartered with providing management with the
necessary information to determine if low-level waste disposal facilities are designed,
constructed, operated, maintained, and closed in a manner that protects the public and
environment. The Department established the LFRG as the Department’s regulatory oversight
group for reviewing PAs and CAs. The LFRG consists of Federal employees from
Headquarters and Field organizations. Members are selected to ensure the LFRG reflects the
policy, technical, regulatory, and programmatic perspectives necessary to conduct effective PA
and CA review.

The LFRG is committed to continuously strive for technical excellence. DOE’s Technical
Qualification Program, along with the supporting Technical Qualification Standards,
complements the LFRG Qualification. In support of this goal, the competency requirements
defined in these qualification standards should be aligned with and integrated into the
recruitment and staffing processes for the LFRG.

This qualification is not intended to replace the OPM Qualifications Standards nor other
Departmental personnel standards, rules, plans, or processes. The primary purpose of this
qualification is to ensure that employees have the requisite technical competency to support the
mission of the LFRG.

APPLICABILITY

This Qualification establishes common competency requirements for Department of Energy
personnel who provide assistance, direction, guidance, oversight, or evaluation of contractor
technical activities impacting the safe operation of DOE’s low-level waste disposal facilities.
This Qualification has been developed as a tool to assist DOE Program and Field offices in the
development of personnel who will be assigned LFRG responsibilities as delineated in DOE
Order 435.1. Satisfactory and documented attainment of the competency requirements
contained in this Qualification ensures that personnel possess the requisite competence to fulfill
their LFRG duties and responsibilities.

IMPLEMENTATION

The Technical Functional Area Qualification Standards identify the technical competency
requirements for Department of Energy personnel. Although there are other competency
requirements associated with the positions held by DOE personnel, this Qualification is limited
to identifying the specific technical competencies for LFRG members. The competency
statements define the expected knowledge and/or skill that an individual must meet. Each of
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the competency statements is further explained by a listing of supporting knowledge and/or skill
statements. The competencies listed in this Qualification are similar to competencies identified
in the Functional Area Qualification Standards. If individuals already possess a certification for
these competencies in a Functional Area Qualification Standard, it is not necessary for
individuals to “re-qualify” in these competencies.

The competencies identify a familiarity level, a working level, or an expert level of knowledge; or
they require the individual to demonstrate the ability to perform a task or activity. These levels
are defined as follows:

Familiarity level is defined as basic knowledge of or exposure to the subject or process
adequate to discuss the subject or process with individuals of greater knowledge.

Working level is defined as the knowledge required to monitor and assess
operations/activities, to apply standards of acceptable performance, and to reference
appropriate materials and/or expert advice as required to ensure the safety of
Departmental activities.

Expert level is defined as a comprehensive, intensive knowledge of the subject or
process sufficient to provide advice in the absence of procedural guidance.

Demonstrate the ability is defined as the actual performance of a task or activity in
accordance with policy, procedures, guidelines, and/or accepted industry or Department
practices.

Headquarters and Field elements shall establish a program and process to ensure that DOE
personnel possess the competencies required for the LFRG position. This includes the
competencies identified in the appropriate Technical Functional Area Qualification Standard and
the LFRG Qualification. Documentation of the completion of the requirements of the associated
Standard/Qualification shall be included in the employee's training and qualification record.

Equivalencies may be granted for individual competencies based upon an objective evaluation
of the employee’s prior education, experience, and/or training. Equivalencies shall be granted
in accordance with the policies and procedures of the program or field office. The supporting
knowledge and/or skill statements, while not requirements, should be considered before
granting equivalency for a competency.

Training (formal and/or on-the-job) shall be provided to employees who do not meet the
competencies contained in this Qualification. Training will be based upon appropriate
supporting knowledge and/or skill statements similar to the ones listed for each of the
competency statements. Headquarters and Field elements should use the supporting
knowledge and/or skill statements as a basis for evaluating the content of any training courses
used to provide individuals with the requisite knowledge and/or skill required to meet the LFRG
Qualification competency statements.

EVALUATION REQUIREMENTS

Attainment of the competencies listed in this qualification should be documented by a qualifying
official, immediate supervisor, or LFRG team member of personnel using any of the following
methods:
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» Documented evaluation of equivalencies
¢ Written examination

¢ Documented oral evaluation

* Documented observation of performance

CONTINUING EDUCATION, TRAINING AND PROFICIENCY

LFRG personnel shall participate in continuing education and training as necessary to improve
their performance and proficiency and ensure that they stay up-to-date on changing technology
and new requirements. This may include courses and/or training provided by:

Department of Energy
Other government agencies
Qutside vendors
Educational institutions

A description of suggested learning proficiency activities, and the requirements for the
continuing education and training program for LFRG personnel are included in Appendix A of
this document.

DUTIES AND RESPONSIBILITIES

The following are the typical duties and responsibilities expected of personnel assigned to the
LFRG:

1. Develops site specific Performance Assessment (PA), Composite Analysis (CA) and
associated documents in compliance with DOE Order 435.1 and it's associated Manual and
Guide.

2. Reviews technical data/documents associated with the development and/or implementation
of PA/CA or associated documents.

3. Reviews and implements LLW management policy, requirements and guidance.

4. Evaluates LLW management programs to determine whether the program complies with
DOE Order 435.1 and it’'s associated Manual and Guide.

5. Appraises LLW facilities, procedures, and operations to determine their adequacy to protect
members of the general public and the environment.

6. Provides technical assistance and advice in the area of LLW management to other
organizations and independent review groups.

7. Reviews Office and/or contractor performance to identify trends indicative of LLW
performance or compliance status.

8. Reviews and comments on a wide variety of operating contractor documents such as waste
acceptance criteria, Radioactive Waste Management Basis, etc.
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BACKGROUND AND EXPERIENCE

The U. S. Office of Personne!l Management's Qualification Standards Handbook establishes
minimum education, training, experience, or other relevant requirements applicable to a
particular occupational series/grade level, as well as alternatives to meeting specified
requirements.

The preferred education and experience for LFRG personnel is:
1. Education:

Bachelor of Science degree in engineering or physical science from an accredited
Institution or meet the alternative requirements specified in the Qualification Standards
Handbook for the GS-1300, Physical Scientist and Health Physics Series; GS-800,
General Engineer series; and the GS-400, Biological Sciences series.

2. Experience:

Industry, facility, operations, other Federal related experience that has demonstrated
background in waste, environmental or project management.

REQUIRED TECHNICAL COMPETENCIES

The competencies contained in this Qualification are distinct from those competencies
contained in the General Technical Base Qualification Standard and may be repetitive in the
Functional Area Qualification Standard. All LFRG personnel must satisfy the competency
requirements of the General and an appropriate Functional Area Technical Base Qualification
Standard prior to or in parallel with the competency requirements contained in this standard.
Each of the competency statements define the level of expected knowledge and or skill that an
individual must posses to meet the intent of this standard. The supporting knowledge and/or
skill statements further describe the intent of the competency statements.

For competencies 1through 8 (Scientific and Technical Competencies), LFRG personnel must
have at least a familiarity level in all 8 competencies and a working level knowledge of at ieast .

Note: When reguiations or Department of Energy directives or other industry standards are
referenced in the Qualification, the most recent revision should be used.

Scientific and Technical Qualifications

Chemistry

1. LFRG personnel shall demonstrate a working level knowledge of
chemistry fundamentals.

Supporting Knowledge and/or Skills

a. Discuss the following types of chemical bonds:
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¢ Jlonic
e Covalent
e Metallic

b. Discuss how elements combine to form chemical compounds.

¢. Define and discuss the following terms:

¢  Mixture

e Solvent

*  Solubility

s Solute

¢ Solution

¢ Equilibrium

e Density

e Molarity

e Parts per million (ppm)

e Acid

» Base

e Salt

. pH
Statistics

2. LFRG personnel shall demonstrate a working level knowledge of
probability and simple statistics.

Supporting Knowledge and/or Skills

a. State the definition of the following statistical terms:

e Mean

e Variance

e Standard deviation of the mean
e Median

e Mode

¢ Standard deviation

e Nonparametric

b. Explain the structure and function of distributions.

c. Calculate the mathematical mean of a given set of data.

d. Calculate the mathematical standard deviation of the mean of a given set of data.

e. Given the data, calculate the probability of an event.
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f. Describe how measures of samples (i.e., measures of central tendency and variability)
are used to estimate population parameters through statistical inference.

g. Discuss Type | and Type Il decision errors and the relationship to sampling and
confidence levels.

h. Discuss similarities and differences in probabilistic versus deterministic analyses.
i. Discuss uncertainty and sensitivity analyses

Hydrology, Geology, and Soil Science

3. LFRG personnel shall demonstrate a working level knowledge of the
basic principles and concepts of hydrology, geology, and soil science.

Supporting Knowledge and/or Skills

a. List the different soil textures (compositions) and soil structures.
b. Define humus and explain its role in chemical reactions in the soil.
c¢. Define erosion and describe the characteristics and effects of water and wind erosion.
d. Describe the following processes and explain how water and soil interact in each:
¢ Infiltration and percolation
Groundwater recharge

Runoff
o Evapotranspiration

[ ]
®
e. Describe how soil characteristics, slope factors, and land cover conditions impact
the detachment and transport processes of pollution.
f. Discuss pollutant loading and the pollutant delivery ratio.
g. Discuss the use of soil survey maps.
h. Discuss the cation and anion exchange capacity of soils.
i. Describe the hydrologic cycle.
j. Define the following hydrologic terms and describe the relationships between them:
e Precipitation
s Stream flow
e Evaporation
e Transpiration

e Sedimentation

k. Define the following groundwater terms and describe the relationships between
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them:

¢ Capillary water

e Zone of saturation

¢ Specific yield

e Hydraulic conductivity
e Transmissivity

* Vadose zone

I. Define the following surface water terms:
¢ Mass curve
e Frequency analysis
e Watershed

m. Discuss the composition and identification of the following types of rocks and cite
examples of each.

s Igneous
e Sedimentary
» Metamorphic

n. Describe the geometry and properties of the following rock structures or features:

e Folds

¢ Faults

e Structural Discontinuities

¢ Residual Stress

e Sheet Joints

e Structural discontinuities

e Shear strength of discontinuities
e Residual stress

¢ Sheet joints

o. Discuss the use of geological and geotechnical maps.

p. Describe the geologic considerations, criteria and procedures used to evaluate the
following:

e Relief
» Slope stability

* Flood plains
s Karst terrain

g. Discuss weathering and its significance in geotechnical engineering.
r. Discuss tests that assess weatherability.

s. Discuss the process for interpreting rock cores.
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t. Describe how different soil types can affect contaminant transport.
u. Describe the effect partition coefficients can have on contaminant transport.

Meteorology

4. LFRG personnel shall demonstrate a working level knowledge of the
basic principles and concepts of meteorology.

Supporting Knowledge and/or Skills

a. Discuss the meteorological conditions associated with the occurrence of maximum ground-
level concentrations for elevated releases of pollution, and for ground releases.

b. Describe the classes of atmospheric stability in the atmospheric dispersion system
developed by Pasquill, Gifford and Turner.

c. Describe the roie of lapse rate in determining dispersion coefficients.
d. Describe how buildings and terrain affect the diffusion of gases.

eDescribe the most important parameters that affect the calculation of dose from an airborne
radioactive plume.

f. Describe the kind of information given by a wind rose.

Environmental Science

5. LFRG personnel shall demonstrate a working level knowledge of the
basic terms and concepts of environmental biology.

Supporting Knowledge and/or Skills

a. Define the following terms:

e Ecosystem

Biota

Community

Habitat

Species

Pathways analysis
Bioaccumulation
Bioconcentration

e Biotoxicity

» Biodiversity

* Population

e Threatened & Endagered Species
e Allotmetric Relationships
e Dose Rate

s & & & & o
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¢ Radioecology

e Conceptual Model

e FEcological Risk Assessment
o Radiation Effects to Biota

e Ecological Benchmarks

b. Define synergism and discuss our ability to quantify cause and effect relationship for multiple
chemical and radiological stressors to biota.

c. Discuss spatial and temporal considerations in evaluating chemical and radiological impacts
to biota.

d. Discuss some of the internal and external exposure pathways to biota in evaluating
chemical and radiological stressors.

Monitoring

6. LFRG personnel shall demonstrate a familiarity level knowledge of
monitoring techniques related to environmental compliance.

Supporting Knowledge and/or Skills

a. Describe the types of equipment used to monitor a site for the following:

e Ambient air quality

e Emissions

e Groundwater contamination

e Meteorological factors

e Sireams and rivers contamination
+ Soil and sediment contamination
« Wildlife contamination

b. Describe the requirements of the following documents as they relate to environmental
monitoring:

e Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
¢ Resource Conservation and Recovery Act (RCRA)

+ National Environmental Policy Act (NEPA)

* 40 CFR 61, National Emission Standards for Hazardous Air Pollutants (NESHAP)

» DOE M 435.1-1 and associated guidance document DOE G 435.1-1

c. Describe the various quality assurance and quality control programs used to enhance

data quality. Include in your discussion programs both internal and external to the
Department.

d. Describe the standard methods for the examination of water and wastewater.

e. Given a sampling parameter/equipment, describe the standard sampling methods and
protocols.
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7. LFRG personnel shall demonstrate a familiarity level knowledge of the
purpose and uses of environmental sampling and monitoring equipment.

Supporting Knowledge and/or Skills

a. Explain the reason for measuring emissions, meteorological factors and ambient air quality
under various operation conditions (e.g., routine and emergency).

b. Describe the purpose and limitations of the following air quality measurement instruments:
e High volume particulate sampler
e Liquid bubbler (e.g., for sulfur dioxide)
e Infrared spectrometer
c. Describe the purpose and types of material collected by the following sampling media:
« High efficiency glass fiber filter
e Activated charcoal cartridge

e Silica gel

d. Describe the purpose for measuring each of the following parameters during field
surveys of water quality:

e Temperature

+ Dissolved oxygen
o Conductivity

. pH

e. Discuss the factors that can affect readings and the preservation methods for the field
measurements listed above.

f. Describe how trace toxic organics in water are assayed by gas chromatography.

g. Describe how heavy metals in water are measured using atomic absorption spectro-
photometry.

h. Describe how volatile organics are measured.
i. Identify the types of data and records required to be retained as permanent records.

Risk and Radiological Dose Assessment and Management

8. LFRG personnel shall demonstrate familiarity or working level knowledge of radiation
protection concepts and dose assessment.

Supporting Knowledge and/or Skills

a. Define the following radiation protection related terms:
o Absorbed dose
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Collective dose equivalent
Collective effective dose equivalent
Committed dose equivalent

Deep dose equivalent

Dose equivalent

Effective dose equivalent
Weighting factor

Reference Man

o 0 OO0 0 O 0 O0

b. Discuss the three basic elements of radiation protectionin context of DOE Low-level
waste disposal (Justification, dose limitation and optimization)

¢. What information are contained in Federal guidance reports #11, #12, and #13 and their
application to dose and risk assessment.

d. Discuss internal and external exposure and associated pathways.

e. Discuss some of the factors that should be considered regarding the use and
interpretation of national vs. regional/site-specific environmental parameter distributions
and their application in Monte Carlo analysis to support probabilistic dose or risk
assessments.

9. LFRG personne! shall demonstrate a working level knowledge of the
principles, concepts, and requirements of environmental risk assessment.

Supporting Knowledge and/or Skiils

a. Define risk assessment, risk management, and risk communication.
b. Describe the four steps of a risk assessment.

c. Describe how risk assessment helps in site decision-making.

d. Define the term "Baseline Risk Assessment.”

e. Describe the process for a Toxicity Assessment.

f. Describe the process for an Exposure Assessment.

g. Describe the process used to characterize risk.

h. Identify the types of data and records required to be retained as permanent records.

Requlatory Related

10. LFRG personnel shall demonstrate a familiarity level knowledge of the

purpose and requirements of DOE O 5400.5, Radiation Protection of the Public and
Environment.

Supporting Knowledge and/or Skills

a. State the Department’s policy and discuss the objectives regarding the protection of
the public and the environment from radiation as contained in DOE O 5400.5.
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b. Define the following terms:

e As low as reasonably achievable (ALARA)

e Best available technology (BAT)

¢ Derived concentration guide (DCG)

o Effective dose equivalent in DOE 5400.5 and DOE M 435.1-1 versus Total Effective
Dose equivalent in 10CFR Part 20

e Public dose

» Weighting factor

¢ Quality factor

Effluent monitoring

Environmental surveillance

Protective action guides

Release of property

Residual radioactive material

Settleable solids

e Soil column

c. List and discuss the factors that must be considered pertaining to the release of materials and
equipment having residual radioactive material as outlined in Chapter IV of the Order, Residual
Radioactive Material Cleanup.

d. Identify and discuss the release criteria for:

s soil
e air/water
e surface

s real property
e personal property

In the discussion, relate the implications low-level waste of property containing residual
radioactive material that meet DOE 5400.5 criteria vs property that exceeds criteria or
authorized limits.

11. LFRG personnel shall demonstrate the ability to appraise the contractor’s program(s)
to assess compliance with the requirements for environmental radiation protection.

Supporting Knowiedge and/or Skills

a. Assess whether the effluent monitoring from a facility meets the requirements of DOE
O 5400.5, Radiation Protection of the Public and the Environment.

b. Assess whether adequate methods are used to characterize effluents for purposes of

limiting doses to the public in accordance with regulatory and “as low as reasonably
achievable (ALARA)" limits.

c. Assess whether the Environmental Radiological Protection Program is in accordance
with DOE O 5400.5, Radiation Protection of the Public and Environment.

d. Identify the types of data and records required to be retained as permanent records.
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Authorization Basis Documentation

12. LFRG personnel shall demonstrate a familiarity level knowledge of
Documented Safety Analyses as described in 10 CFR 830, Subpart B, Nuclear Safety
Management.

Supporting Knowledge and/or Skills

a. Discuss the basic purposes and objectives of Nuclear Safety Analysis Reports.

b. Describe the responsibilities of contractors authorized to operate defense nuclear facilities
regarding the development and maintenance of a Nuclear Safety Analysis Report.

c. Define the following terms and discuss the purpose of each:

¢ Design basis

¢ Authorization basis

e Engineered safety features
o Safety analysis

e Safety systems

d. Describe the requirements for the scope and content of a Nuclear Safety Analysis Report and
discuss the general content of each of the required sections of a Nuclear Safety Analysis
Report.

e. Discuss the ways that contractor management makes use of Nuclear Safety Analysis
Reports.

13. LFRG personnel shall demonstrate a familiarity level knowledge of
Department of Energy (DOE) Technical Standard DOE-STD-1027, Hazard Categorization
and Accident Anaylsis Techniques.

Supporting Knowledge and/or Skills

a. Using DOE-STD-1027 as a reference, discuss its purpose, applicability, and scope.
b. State the three levels of facility hazard categorization.

14. LFRG personnel shall demonstrate familiarity level knowledge of Unreviewed Safety

Question requirements as described in 10 CFR 830, Subpart B, Nuclear Safety
Management.

Supporting Knowledge and/or Skills

a. Discuss the reasons for performing an unreviewed safety question determination.

b. Define the foilowing terms:

» Accident analyses
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¢ Safety evaluation
¢ Technical safety requirements

c. Describe the situations which require a safety evaluation to be performed.
d. Define the conditions for an unreviewed safety question.

e. Describe the responsibilities of contractors authorized to operate defense nuclear facilities for
the performance of safety evaluations.

f. Describe the action(s) to be taken by a contractor upon identifying information that indicates a
potential inadequacy of previous safety analyses or a possible reduction in the margin of safety
as defined in the technical safety requirements.

g. Discuss the action(s) to be taken if it is determined that an unreviewed safety question is
involved.

h. Discuss the qualification and training requirements for personnel who perform safety
evaluations.

15. LFRG personnel shall demonstrate familiarity level knowledge of the
technical safety requirements as described in 10 CFR 830, Subpart B, Nuclear Safety
Management.

Supporting Knowledge and/or Skills

a. Discuss the purpose of technical safety requirements.

b. Describe the responsibilities of contractors authorized to operate defense nuclear facilities for
technical safety requirements.

¢. Define the following terms and discuss the purpose of each:

e Safety limit

¢ Limiting control settings

¢ Limiting conditions for operation
e Surveillance requirements

d. Describe the general content of each of the following sections of the technical safety
requirements:

e Use and application

o Safety limits

s Operating limits

» Surveillance requirements
¢ Administrative controls

» Design features

e. Discuss the conditions that constitute a violation of the technical safety requirements and
state the reporting requirements should a violation occur.
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Environmental Laws and Requlations

16. LFRG personnel shall demonstrate a familiarity level knowledge of the
Clean Air Act (CAA) and implementing regulations.

Supporting Knowledge and/or Skills

a. Discuss the application of the Clean Air Act to the Department of Energy and its facilities.

b. Discuss the radiological NESHAPs applicable to DOE activities:
40CFR Part 61 Subpart H and
40CFR Part 61 Subpart Q

17. LFRG personnel shall demonstrate a familiarity level knowledge of the
following laws ,directives and regulations as related to the environmental medium of
water:

e (lean Water Act (CWA)

o Safe Drinking Water Act (SDWA)

¢ Resource Conservation and Recovery Act (RCRA) (groundwater provisions)
e Qil Pollution Act

Supporting Knowledge and/or Skills

a. Discuss the application of the above laws to the Department of Energy and its facilities.
b. Discuss the limitations of CWA regulation with regard to radionuclides
d. Describe the reporting requirements identified in the Clean Water Act.

e. Discuss the standards for maximum contaminant levels (primary and secondary) contained in
the Safe Drinking Water Act.

f. Discuss the storm water aspects of the NPDES.

g. ldentify the requirements in the National Pollutant Discharge Elimination System that apply to
waste management.

h. Discuss the approach to surface water and groundwater protection required in DOE 0450.1
and how it relates to LLW disposal.

18. LFRG personnel shall demonstrate a familiarity level knowledge the following
National Environmental Policy Act documentation:

e Environmental Impact Statement (EIS)

» Environmental Assessment (EA)

e Finding Of No Significant Impact (FONSI)
o Categorical Exclusion (CX)

¢ Record of Decision (ROD)
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Supporting Knowledge and/or Skills

a. Discuss the content and procedures specified by the Department implementing regulations
10 CFR 1021, Compliance with the National Environmental Policy Act and Secretarial Policy on
the National Environmental Policy, June 13, 1994.

b. Discuss the different areas that are analyzed in an EIS to determine the affect on the
environment (i.e. geologic resources, groundwater, meteorology, ecological, public health and
safety, etc.)

19. LFRG personnel shall demonstrate a expert level knowledge of DOE authorities and
responsibilities related to LLW management derived from:

Atomic Energy Act

Low Level Waste Policy Amendment Act
The Energy Reorganization Act of 1974
The Department of Energy Organization Act
¢ Energy Policy Act of 2005

Supporting Knowledge and/or Skills

a. Discuss the responsibilities of states and the federal government by Agency identified under
the Atomic Energy Act.

b. Define the following terms and their implications for regulation in the Department of Energy:

e Agreement State

* Allocation

s Compact

o Sited Compact Region

c. Describe the federal government disposal responsibilities under the Low Level Waste Policy
Amendment Act (LLWPAA).

d. ldentify the federal government responsibilities for disposing of low level waste at a non-
federal facility per the LLWPAA.

e. Discuss DOE, EPA and NRC radiation protection responsibilities and authorities.

f. Discuss Departmental authority and responsibility for the management and disposal of the
low-level radioactive waste and discuss implications related to Naturally Occurring and
Accelerator Produced radioactive waste and by-product material waste. Also, discuss
differences between NRC and DOE authorities for similar wastes.

20. LFRG personnel shall demonstrate a familiarity level knowledge of the
supporting environmental policies, laws and regulations including:

e Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)
» Endangered Species Act (ESA)
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« National Historic Preservation Act

e Archaelogical resources Protection Act (ARPA)

« Native American Graves Protection and Repatriation Act (NAGPRA)
e American Indian Religious Freedom Act

DOE American Indian Policy

Supporting Knowledge and/or Skills

a. Describe the process for licensing applicators as defined in the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA).

b. Discuss the Endangered Species Act consultation requirements.

c. Discuss the key provisions of the National Historic Preservation Act and the American Indian
Religious Freedom Act.

d. Discuss the Department’s policy on American Indians.
21. LFRG personnel shall demonstrate a familiarity level knowledge of how
environmental laws and regulations are enforced.

Supporting Knowledge and/or Skills

a. Discuss the interrelationship between the following:

o Environmental law

¢ The United States Code

e The Code of Federal Regulations
e State Laws and Regulations

b. Describe the organization, mission, and enforcement authorities of the Environmental
Protection Agency (EPA) and applicable state regulatory agencies.

c. Discuss the role of the Department’s legal counsel in Waste Management activities.
d. Discuss the enforcement of environmental statutes under civil and criminal authorities.

e. Discuss the potential liabilities of the Department and its contractors inherent in the
enforcement of environmental regulations (i.e., compliance orders, enforcement actions, fines
and penalties, and provisions for civil suits).

22. LFRG personnel shall demonstrate a familiarity level knowledge of the
development, review, and assessment of the following Comprehensive
Environmental Response, Compensation, and Liability Act documentation.

e Remedial Investigation Feasibility Study

* Investigative Work Plan Report

e Permits

* National Pollution Discharge Elimination System
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¢ Record of Decision

¢ Remedial Design

¢ Remedial Work Plan

e Consent Order & Settlement Agreement

Supporting Knowledge and/or Skills

a. Describe the process for developing the listed documents.

b. Discuss the requirements for each document and describe the process for reviewing the
listed documents.

c. Discuss the use of non-time critical removal action process as it applies to conducting
decommissioning activities.

d. Discuss the purpose and scope of doing a CERCLA Crosswalk to DOE Order 435.1
requirements.

23. LFRG personnel shall demonstrate working level knowledge of
hazardous waste as described in 40 CFR, Resource Conservation and Recovery
Act.

Supporting Knowledge and/or Skills

a. Define the term "hazardous waste.”

b. Using the decision tree in 40 CFR Part 260, relate RCRA solid waste to hazardous waste and
identify the applicable RCRA regulations for each.

c. ldentify the kinds of hazardous wastes generated within the Department and their sources.

d. Describe the combination of treatment, storage, and disposal facilities used to manage
hazardous wastes.

e. Discuss the current methods of disposing of hazardous wastes.

f. For Resource Conservation and Recovery Act permitted facilities and interim status facilities
discuss the following as required by 40 CFR 264 and 40 CFR 265:

e General facility standards

e Preparedness and prevention requirements

e Contingency plan and emergency procedures
e Manifest and record keeping requirements

¢ Releases from solid waste management units
Closure requirements

Use and management of containers

e Tank systems

 Landfills

g. Describe how to determine if a material is a solid waste. Given a material that is a solid
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waste, describe how to determine if it is a hazardous or a mixed waste.

24. LFRG personnel shall demonstrate working level knowledge regarding DOE 0450.1,
Environmental protection program which requires implementation of an Environmental
Management Systems approach integrated within an Integrated Safety Management
System.

Supporting Knowledge and/or Skills

a. Discuss the general requirements of an environmental management system.

b. Discuss how the recommendations for a groundwater protection program from DOE
G450.1-9, * Ground Water Protection Programs Implementation Guide for Use with
DOE O 450.1, Environmental Protection Program” and DOE G450.1-6 “Ground
Water Surveillance Monitoring Implementation Guide for Use with DOE
0450.1 relate to the management of LLW and implementation of DOE M 435.1-1.

25. LFRG personnel shall demonstrate expert level knowledge of the
management of low-level radioactive waste as described in DOE O 435.1, Radioactive
Waste Management:

Supporting Knowledge and/or Skills

a. Define low-level waste.

b. Evaluate and determine the requirements for LLW management including mixed low-level,
TSCA-Regulated, Accelerator-Produced, 11e.(2) and naturally occurring radioactive material
waste.

c. Evaluate and determine the requirements for treatment, storage and disposal facility
operations.

d. Discuss the Complex-wide Low-level Waste Management Program.

e. Review and evaluate the specific management controls included in the Radioactive Waste
Management Basis.

f. Evaluate and determine the contingency actions for storage and transfer equipment.
g. Evaluate and determine the waste acceptance requirements for low-level waste.

h. Discuss life cycle planning and waste with no identified path to disposal as it relates to waste
generation planning.

i. Evaluate and determine the minimum relevant information for characterizing low-level waste.
J- Discuss the waste certification program for low-level waste.
k. Discuss the packaging and transportation requirements for low-level waste.

I. Evaluate and determine the storage prohibitions for low-level waste.
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m. ldentify the types of data and records required to be retained as permanent records.
26. LFRG personnel shall demonstrate a working level knowledge of the
management of transuranic waste as described in Department of Energy (DOE)
Order 435.1, Radioactive Waste Management.

Supporting Knowledge and/or Skills

a. Define the term "transuranic waste" (TRU) including the requirements for classification of
transuranic waste and the lower concentration limit below which transuranic waste may be
considered low-level waste.

b. Evaluate and determine the requirements for management of transuranic, mixed transuranic
and TSCA-Regulated waste.

c. Review and evaluate the site Radioactive Waste Management Basis.

d. Evaluate and determine the waste acceptance requirements for all transuranic waste storage,
treatment, or disposal facilities.

e. Discuss life-cycle planning and waste with no identified path to disposal as it relates to waste
generation planning.

f. Evaluate and determine the minimum relevant information for characterizing transuranic
waste.

g. Discuss the waste certification program for transuranic waste.

h. Discuss the packaging and transportation requirements for transuranic waste.

i. Evaluate and determine the storage prohibitions for transuranic waste.

j. Evaluate and determine the monitoring requirements for transuranic waste facilities.
k. Identify the types of data and records required to be retained as permanent records.
27. LFRG personnel shall demonstrate a famiiiarity level knowledge of the
management of High-Level Waste and/or other materials which, because of their

highly radioactive nature, require similar handling as described in DOE Order 435.1,
Radioactive Waste Management.

Supporting Knowledge and/or Skills

a. Define the term "high-level waste,” and list potential sources of high-level waste from
operations within the Complex.

b. Define "waste incidental to reprocessing” and explain how it is managed.

PA/CA Development
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Groundwater

28. LFRG personnel shall demonstrate a working level knowledge of the Contaminate
Transport

Supporting Knowledge and/or Skills

Describe the Advection Process

Describe the Diffusion and Dispersion Process

Explain the utilization of One, two and three dimensional modeling

Define the concept of sorption

Identify the factors influencing sorption and the effects on fate and transport of
contaminants

f. Discuss the effects of pH on contaminant transport

U

29. LFRG personnel shall demonstrate a working level knowledge of the Flow and
Transport in the Unsaturated Zone

Supporting Knowledge and/or Skills

Explain capillary action

Discuss soil-water characteristic curves

Discuss unsaturated hydraulic conductivity

Discuss the use of infiltration models

Explain the transport processes in the unsaturated zone
Discuss the importance of accurate distributive coefficients

~0oooTw

30. LFRG personnel shall demonstrate a working level knowledge of the Numerical
Modeling

Supporting Knowledge and/or Skills

Describe the purpose of numerical modeling

Discuss the use of conceptual models

Identify the source and types of errors associated with modeling

Discuss the fundamental differences between deterministic and probabilistic modeling
Discuss sensitivity analysis

Discuss uncertainty analysis

~0 oo ow

Air

31. LFRG personnel shall demonstrate a working level knowledge of the release of
contaminants to the air phase.

Supporting Knowledge and/or Skills

a. Describe the mechanisms for transport of radionuclides from disposed waste to the air
phase.
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32. LFRG personnel shall demonstrate a working level knowledge of atmospheric
transport and dispersion.

Supporting Knowledge and/or Skills

a. Describe atmospheric dispersion
b. Describe models utilized for atmospheric transport

Radon

33. LFRG personnel shall demonstrate an expert level knowledge in the Radon
emanation.

Supporting Knowledge and/or Skills

a. Describe mechanisms that would hinder emanation of radon from disposed waste
b. Discuss gaseous diffusion in porous media

Intruder

34. LFRG personnel shall demonstrate a expert level knowledge in evaluating intruder
scenarios.

Supporting Knowledge and/or Skills

a. Describe the following intruder scenarios: agriculture, construction, drilling
b. Describe the performance measures for acute and chronic exposure.

Institutional Controls

35. LFRG personnel shall demonstrate an expert level knowledge in institutional control

requirements.

Supporting Knowledge and/or Skills

a. Discuss the importance of institutional controls, time of compliance, and justifications
required for controls beyond the recommended time of compliance.

b. Describe the requirements for unrestricted access identified in DOE Order 5400.5,
Radiation Protection of the Public and the Environment.

c. Discuss the implications of DOE P 454.1 and associated guidance to waste disposal
operations

d. Specifically discuss how DOE 5400.5 and DOE P 454.1 could influence intruder
assessments for a PA under DOE O 435.1 and point of compliance for the CA.

PA/CA Review
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36. LFRG personnel shall demonstrate an expert level knowledge in the review of
PA/CA’s.

Supporting Knowledge and/or Skills

a. Demonstrate the ability to apply the requirements for developing and implementing the
performance objective for PA/CA’s identified in Chapter |V of DOE Manual/Guide 435.1-
1.

b. Assists in the review of at least 1 PA/CA with other LFRG members.

c. Develop a Review Plan for review of at least 1 PA/CA.

d. Demonstrate the ability to apply the review criteria delineated in “LFRG Manual” for the
following criteria: PA/CA Complete, PA/CA is Thorough and Technically Supported, and
PA/CA Conclusions are Valid and Acceptable.

e. Describe the conditions that would require a revision to the PA/CA.

f. Describe the purpose and use of Special Analysis.

37. LFRG personnel shall demonstrate an expert level knowledge in the purpose and

scope of the following documents: Disposal Authorization Statement; Annual Review;
Maintenance Plan; Monitoring Plan; Closure Plan; Review Plan (PA/CA)

Supporting Knowledge and/or Skills

a. Describe the purpose and scope of the DAS, approval authority and what conditions
require revision to the DAS

Describe the purpose and scope of the Annual Review Plan.

Describe the purpose and scope of the Maintenance Plan.

Describe the purpose and scope of the Monitoring Plan.

Describe the purpose and scope of the Closure Plan.

Describe the purpose and scope of the Review Plan for PA/CA’s.

~eooo

LFRG Operations

38. LFRG personnel shall demonstrate an expert level knowledge of LFRG Operations.

Supporting Knowledge and/or Skills

a. Discuss the LFRG Charter
b. Explain the purpose and use of the following LFRG procedures:
1.  Program Management Plan
LFRG Manual
Format and Content Guide for Disposal Facility PA and CA
Maintenance Guide for Disposal Facility PA and CA
Format and Content Guide for Disposal Facility Closure Plans
Research and Development Implementation Plan

SRS IEREN

39. LFRG personnel shall demonstrate a familiarity level knowledge of the following as it
relates to project management:
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Supporting Knowledge and/or Skills
General Project Management
Leadership/Team Building
Scope Management
Communication Management
Cost Management

Time Management

Risk Management

Contract Management

SQ@ 0 a0 oD

REQUALIFICATION REQUIREMENTS

None.
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Appendix F
Code of Federal Regulations, Title 40, Part 191
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PART 191—ENVIRONMENTAL RADI-
ATION PROTECTION STANDARDS
FOR MANAGEMENT AND DIS-
POSAL OF SPENT NUCLEAR FUEL,
HIGH-LEVEL AND TRANSURANIC
RADIOCACTIVE WASTES

Subpart A—Environmental Standaords for
Maonagemenl! and Storage

Ba,

18101 Applicability.

191.02 Detiniticns.

191.93 Standards.

19104 Alternative standards.
181.05 Bffective date,

Subpar B—Environmental Standards for
Disposal

191.11  Applicability.

19112 Detinitions.

191.13 Containment requirements,

101.14 Aepsurapce requiremente.

101,15 Individual protecticn requirements.
181 18 Alternative provisicna for <lisposal.
101,17 Effsctive date.

Subpart C—Environmental Standaids for
Ground-Water Praotection

1M 21 Applicability,

191.22 Detiniticne,

161.23 General provisicne.

1M1 24 Diepoeal standaris.

19125 Compliance with other Faderal regu-
lations,

19125 Alternmative provisicns

19127 EBifective date,

APPENDIX A TO PART 1#1—TABLE POR 3UB-
PART B

APPENDIY B 10 PART 191—CALCULATION OF
ANNUAL COMMITTED BFFECTIVE Dosp

AFPPENDIX C TO PART 1M—GUIDANCE FOR IM-
PLEMENTATION OF SUBPART B
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Envicnmental Protection Agency

AUTHORITY: The Atomic Energy Act of 1654,
as aynendad, 43 U.B.C, ¥11-3298, Recrganiza-
ticn Plan No, 3 of 1870, 5 U.3.C app. 1; ths
Nuclear Waste Policy Act of 1882, as amend-
ed, 43 U.8.C. 1010110370, and the Wasts Jecla-
ticn Pilct Plant Land Withdrawal Act, Puab.
L. 100-579, 106 Stat. 4777,

Bource: 50 FR 38084, Sept. 18, 1885, unlass
otharwiss notad,

Subpart A—Environmental Stand-
ards ftor Management and
Slorage

§191.01 Applicability,

This subpart applies to:

{a) Radiation doses received Ly mem-
bers of the public asn a result of the
management (except for transpor-
tation) and storage of apoent nuclear
fusl] or high-level or transuranic radio-
active wastes at any facility regulated
by the Nuclear Regulatory Commission
or by Agreement States, to the extent
that such management and stornge op-
erations are not subjlect to the provi-
sfons of part 190 of title 10; and

{b) Radiation doses received by mam-
bers of the public as a result of the
manazement and storage of spent nu-
c¢lear fuel or high-level or transuranic
wastes at any disposal facility that is
operated by the Department of Energy
and that is not regulated by the Com-
mission or by Agreement States.

2 191.62  Definitions.

Unless otherwise indicated in this
subpart. all terms shall have the same
meaning as in Subpart A of Pat 190,

() dAgoncy means the Environmsntal
Protection Agency. )

ib) Adpunistrator means the Adminis-
trator of the Envircenmental Protection
Arency.

{cy Comamssion means the Nuclear
Ragulatory Commission.

(d) Department means the Department
of Energy.

ey NWP4 means the Nuclear Waste
Policy Act of 1982 /Pub. L. #7125,

1 Agresment Sote means any State
with which the Commission or the
Atomie Energr Commiwzion has eh-
terad  into an  effective  agreement
under subsection 274Dh of the Atome
Enerey Avt of 1054, ar amended 188
srat. P,

§191.02

(2) Spent nuclear fuel means fuel thab
has been withdrawn from a nuclear re-
actor following irradiation, the con-
stituent elements of which have not
been separated by reprocessing.

thy High-level radicactive waste, as
used in this part, means high-level ra-
dicactive waste ag defined in the Nu-
clear Waste Policy Act of 1982 (Pub. L.
@7-125).

(1) Trensuranic radicactive waste, as
used in thia part, means waste con-
taining mere than 100 nanocuries of
alpha-emitting transuranic isotopes,
with half-lives greater than twenty
years, per gram of waate, except for: (1)
High-level radioactive wamntes: (2)
waates that the Department has deter-
mined. with the concurrence of the Ad-
ministrator. do not need the degree of
ieolation required by this part: or (3)
wastes that the Commission has ap-
proved for disposal on a case-by-vase
basis in accordance with 10 CFR Part
61, v

{)) Radicactive waste, as used in this
part, means the high-level and trans-
uranic radicactive waste covered by
this part.

(k) Sterage means retention of gpent
nuclear fuel] or radicactive wastes with
the intent and capability to readily re-
trieve such fuel or waste for subse-
guent use, processing, or disposal.

1) Disposal means permanent isola-
tion of spent nuclear fuel or radio-
active waste from the accemsible envi-
ronment with no intent of recovers,
whether or not such isolation permita
the recovery of such fuel or waste. For
example, disposal of waste in a mined
geologic repomitory occurs when all of
the ahafts to the repository are
backfilled and sealed.

imi Monagement meads any activity,
operation. or process {except for trans-
portatieny conducted to prepare spent
muclear fuel or radicactive waste for
storage or disposal. or the activiting as-
sociated with placing such fuel or
wasta in a disposal system.

(ny Site means anh area contained
within the boundary of a locatlon
under the effective contel of persons
possesginge or using spent nuclear fusl
or radicactlve waste that are mvolved
in any activity, operation, or procesa
covered Ly this subpart,
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§191.03

(o General envirenment means the
total terrestrial. atmospheric. and
aguatic  environments outside aitas
within which any activity, operaticn.
oY process assoclated with the manage-
ment and storage of wpent nuclear fuel
or radicactive waste i3 conducted.

(p) dember of the public means any in-
dividual except durmng the thme when
that 1ndividual i3 a worker engaged in
any activity, operation. or process that
is covepad by the Atomic Enerey Act of
1654, as amended.

() Cnticel organ meana the mont ex-
posed human organ or tigsue exclusive
of the Integumentry avstelm skKing
ald the cornea.

219108 Standards,

far Managwement and storage of spent
nuclear el o hivh-level or trans-
uranice radicactive wastos at all facili-
tien rezulated by the Commission or by
Agreament 3tatess aball be conducted
in <uch a4 manner as to provide reason-
able assurance that the combined an-
nual dere equivalent to any membar of
the pubtlic {n the general enviromment
resulting trom: i1} Discharges of radio-
active material and direct radiation
tfrom such manazement and storage
and 27 all operations covered by Part
160; =hall not exceed 25 millirems to the
whole Bodr. 76 millirems to the thy-
roid. and 35 millirems to any other
eritival organ,

{b) Manarement and storage of spent
maclsars fuel or high-level or trans-
urante radicactive wastes at all facili-
ties for the dispowsal of such fusl or
wouste that are operagted by the Depart-
ment and that are not regulated by the
Commsmon or AsTeement Statos shall
ho conductad in such a manner as to
provide reasonable assurance that the
coembined annual dowe equivalent to
any membsr of the public in the wen-
eral envilonment resulting from Jis-
cvharees of radioactive material and Jdi-
rect radiation from such management
amd  wtorage  =shall not  excesd 25
nuilirems to the whole hody and 75
milirems Lo any critical organ.

Anod Altcrnative standards,

vao The Admimstirater may issue al-
ternative atandarls from thows stand-
arin establizhed 1n 11 O3 ) PO Washe
manaremedt and stolase aotivities at

40 CFR Ch. | (7-1-06 Edition)

acilities that are not regulated by the
Commissiod or Avreament Statows if,
upen revisw of an application for such
alternative standards:

(1) The Administrator determines
that such alternative standards will
prevent any member of the public from
recelviny a continuous exposurs of
more than 100 millirems per year Jdose
equivalent and an infrequent exposure
of mora than 560 mllirems lose equiva-
lent in a vear from all sowrces, exclud-
iny natural backeround and medical
procadures; and

{2) The Admmistrator promptly
makes a matter of public record the Jde-
gree Lo Which ontinued operation of
the facihitr s expacted to pesult in lav-
ols in wxcesn of the standards specified
in §1061 08t

thy An application for alternative
standarls shall be submitted as soon as
posmible after the Department deter-
min: that continued operation of o fa-
cility will exceed the levels wpecified in
$191.0%3 by and =hall include all informa-
tion nevessary for the Administrator to
make rhe Jdeterminations called for in
§191.04 .

(0 Pequerts for alternative standards
shall be <ubmittad to the Adminms-
trator, UR. Environmental Protection
Agency, 120 Permsylvania Ave,, NW..
Washineton, DO 30450,

[5¢ FR 3084, Sept. 19, 1885, as amendad at 55
FR 47575, Aus. 5. 2000 :

§IML.05  Effeetive date.,

The 2tarndards 1n this subpart shall be
effective en November 18, 1085,

Subpart B—Environmental
Standards for Disposal

219111 Applicability.

{0 Thin subpart applies to:

1 Rudlicactive materials  relegsed
into the weosmsible environment as a
result of the disposal of spent nuclear
fuel or hivh-level or transwranic rodio-
ctIve wiaten:

20 Raliution dosen recelvwsd by meni-
bets of the public as w result of wooh
dispeosal. and

030 Rudicius tive vontamination of cer-
W sourees of eround water 1h the vi-
CtY of Usemn] srsteme for such fuel

[} SRR E=TER
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environmental Protection Agency

{b1 This subpart does not apply to:

(1% Diwposal directly into the oceans
or ccead sedimenta:

i2) Wantes disposed of befors Novem-
her 18, 1685 and

{3) The characterization, licvensineg,
conatruction. operation. or closare of
any sits required to be characvterized
under saction 113(a) of Public Law 0%
125, 06 Stat. 2201,
[60 FR 23084, Sept. 13, 1485, as amended at 58
FR 65414, Daa, 20, 1993]

$191.12  Definitions.

Unless otherwize indicated in this
subpart. all terms shall have the same
meanity asd in subpart A of this part.

Avcesaible environmeon: means: (1) The
atmosphere: (3) land surfaces: (3 sur-
face waters: (4) oceans: and 5y all of
the lithosphere that is beyond the con-
trolled area.

Acnve nstiturional contrel means: 1)
Controlling access to a disposal site by

v means other than passive institu-
tional controls: (2) performing mainte-
nance operations or remeldial actiona
at a site. (3 controlling or cleaning up
releases from a site. or {4} menitoring
parameters related to disposal system
performance.

Annual commitied effective dose means
the comunitied effective Jope resulting
from ohle-yoar intake of radionuclides
releasaed plus the annual affective dose
canse] by direct radiation from facili-
ties or aotivities subject to subpats B
and C of this part.

Aguifer means an wnderground geo-
loglcal formation, group of formations,
or part of a formation that is capable
of yielding a algnificant amount of
watel to & well or aprine.

Bartier means any material or strue-
ture that prevents or substantially
delars movement of water or radio-
nuclides toward the accessible anviron-
m=nt. For szampl=, a batrier may be a
weolpgle sttuetune. o canisbel, 4 wWaste
form with phyaical and cvhemical char-
acterietlcy that sienificantly Jdecrease
the mobility of radionuelides. or a ma-
tertal placed over and around wasts,
provided that the material or structure
sulstantially  delayvs  movement  of
water or radionnchiden.

Conrrolled arec means: 1y A sarface
lycation, to e ldentified by paarive 1n-
stitatienal contruls, that encompasses

§191.12

no more than 100 square kilometars
and extands horizontally no more than
five kilometers in any Jdirection from
the outer boundary of the original lo-
cation of the radicactive wastes In a
dizposal syatem: and ¢2) the subsarfacs
underlying such a surface location.

Disposul system means any combina-
tion of engineered and natural harriers
that isolate spent nuclear fuel or radic-
active waste after diaposal.

Dose eguivelent means the product of
absorbhed dose and appropriate factons
to account for differences in biclogical
effectiveness due to the quality of radi-
ation and its spatial distribution in the
body: the unit of dose eguivalent is the
“rem” (“slevert” in 31 units).

Effoctive dose means the sum over
specified timsues of the producta of the
doso equivalent received following an
exposure of, or an intake of radio-
nuclides into, apecified tissues of the
body., multiplied by appropriate
weighting factora. Thig allowe the var-
fous tissue-specific health risks to be
summed Into an overall health risk.
The method used to calculnte effective
dose i3 described in appendix B of thia
part.

Ground water means water below the
land surface in a zone of saturation.

Heary mefal means all uraninm. plu-
toninm. or thorimm placed into a nu-
clear reactor.

Implementing agency means:

(1) The Commisaion for facilities U-
censed Ly the Commission;

i2) The Agency for those implementa-
tion responsibilities for the Waste Iso-
lation Pilot Plant. under this part.
given to the Agency by the Wante Iso-
lation Pilot Plant Laml Withdraswal
Act iPub. L, 102-579, 106 Stat. 1770
which, for the purposes of this part.
are: '

(1) Determinations by the Apency
that the Waste Isolation Pilot Plint s
in compliance with subpart A of this
part:

(it Tssnance of critsrin for the cer-
tificatlons of compliance with sulparts
B and C of thix part of the Waste Isola-
tion Pilot Plant'n complian.e with auhb-
parts B and C of thin part:

f1ily Certifivations  of  compllanve
with subparts B und € of thls part of
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§191.13

the Waste Isolation Pilot Plant’s com-
plinncs with subparts B and C of thia
part:

vy I the initial certification ia
made, pericdic recertification of the
Waste Isolation Pilot Plant's continged
vomplianes with subparte B and © of
this part:

iv) Revigw and comment on pertorm-
ance assessmant eporta of the Waste
Isolation Pilot Plant: and

ivl) Concurrenca by the Agency with
the Department’s determination wnder
§101.021 that certain wistes Jo not
need the degres of isolation reguitved by
subparts B and € of this part: and

{3y The Department of Encrey for any
other digposal facility and all other im-
plementation respensibilitics for the
Waste Inolation Pilot Plant. under this
part. not given to the Agencr.

Intornational Systom of nits is the
version of the metric system which has
bheen establiched by the International
Bumeau of Welghte and Measuros and is
administersd in the United Btates by
the Nuticnal Inatitute of Standards
and Technology. The abbreviation for
this eystem 18 “SL

Lithasphere meals the wsolid part of
the Barth below the surtace. including
any ground water contained within it

Puassire mstitutional contro!l meana: (1)
Permanent markers placed at a Jdie
posal aite, (2) public records and ar-
vhives, (3) government ownelship and
regulations rerarding land or rescurce
use, and 8 ather methonds of pre-
serving knowledes about the location.
dewizn. and contents of o Jdispoaal sy
tem.

Porformance  assesgment  meals  an
analyvals that: 11y Identifies the proe-
espes alld avents that mizht affect the
disposal system: 2y exnimines the 2f-
fects of these proceswen and cvents on
Lthe performance of the dinposal sye
tem: arel (3 estimates the cumulative
releagen of radiconuclides, considerine
the aswociabzd nhcertiantles, cansed by
all significant procesees and wevents.
Thewe catimaten shall be 1ncorporatsd
imts an overall probatalicy dstrbhucion
of camulative releass to the extent
Privctlvable,

Rudineerive muaversal Imeenly matter
comipoel  0f  or contaming radio-
nucliles, with roeltchbogioal half-lives
eleiler than 20 years subi=t Lo the

40 CFR Ch. | (7-1-06 Edilion)

Atomic Ensrey Act of 1054, as amend-
e,

87 unit means a unit of Measwre Iin
the International 8ystem of Unite.

Sievert i3 the SI unit of effective dose
and is equal to 100 rem or one Joule per
kilogram. Ths abbreviation {s ©Sv.”

Undisturbed  periormance means the
predicted behavior of a disposal sya-
tem. including consideration of the un-
certalnties in predicted behavior. if the
disposal syvetem is not disrupted by
human intrusion or the occurrence of
unlikely natural events.

Waste, as uped in this subpart. means
any wspent nuclear fuel or radioactive
wante [aolated in a diaposal avstem.

Wuste form means the materials com-
prising the radioactive vomponenta of
wasts and any encapsulating or atabi-
Uzing matrix.

{5 FR 38084, Sept. 19, 1995, as amendad at 58
FR 55414, Do 20, 1603)

$191.13 Containment requircements,

tiu Disposal systems for spent nu-
vlear fuel or high-level or transuranic
radicactive wastes shall be désighed to
provide @ reasonable expectation, based
upon  performance  assessments, that
the cumulative releases of radio-
nuclides to the accessible envirenment
for 10.0¥) Tears after disposal from all
signiticant processes and events thuat
may atfect the disposal system shall:

(1) Have a likelihood of less than one
chance 11 10 of exceeding the quantitios
valcvulated according to Table 1 (appen-
dix A and

12 Have a likelihcod of less than one
chance in 1,000 of exceeding ten times
the quantities calculated according to
Tabls 1iappendiz Aj.

by Perfurmance assessments need
not provide complete aasurance that
the requirements of §101.13(a) will he
met. Beoausa of the long time period
invelved and the nature of the oventa
abd processes of interest. there will 1n-
svitably e substantial uncertaintiss in
projecting dlsposal system perform-
anwe. Proof of the fatule performanes
of o Jisposal sratem ix not to be had in
the ordinary sehse of the word in sttaa-
tions that Jeal with much shorter time
fromies, Instead, what is reguirved i3 a
reasonatde expectation. on the basls of
the record before the mmplementinge
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Environmental Proteclion Agency

agener, that compliancs with §101.13
far #111 be achieved.

2 191,14 Assurance regqutrements,

To provide the confidenve needesd for
lone-term compliance with the reguire-
nments of $101.13, disposal of spent nu-
clear fuel or high-level or fransuranc
wastes shall be conducted in accord-
anes with the following provisions, ex-
cept that thess provisions do not apply
to facilities regulated by the Commis-
gion tsee 10 CFR Part 90 for comparable
provisicns applicable 1o facilitise regu-
lated by the Commiesiony:

i) Active institutional controls over
disposal aites should be maintauned for
as lony o period of tlme as 18 prac-
ticable after disposal: however, per-
formalca agpessmenta that assess i80-
lation of the wastes from the accessible
environment shall not coneider any
contributiona from active inatitutional
vontrols for more than 100 years aftor
dizpesal.

thy Disposal sgstems shall be mon-
itored after disposal to Jdetact substan-
tial and Jetrimental Jdeviations from
expectad performance. This monitoriny
shall he done with technigues that do
not jeopardize the isolation of the
wiwstess and shall be conducted until
thare are no significant concermns to be
addressed bhr further monitoring.,

fo) Disposnl sites shall be Jdesignated
by the most permanegent markers,
records, and other passive 1nstitational
contropls practicable to indicate the
dangers of the wastes and theiwr loca-
tion.

(d) Disposal systems shall uee Jdif-
ferent tToes of barrers to isclate the
wantes from  the accessible environ-
ment. Both engineered and natural bar-
riers ahall e included.

ter Placss whete there hos hesh min-
ing for resoulves. or whers thelv ix a
reasonabls expectation of exploration
for scarce or easily  accessibls  re-
goutwes. o whets there 1s & sivynificant
concentration of any material that is
not.  widely  available  from  other
souroes. should e avouled 1n selecting
disposal s1tes. Repourcas to be cvensnd-
ered <hall inelade minerals, petroleum
o natural was. valuable wecologwr for-
matioms arnd greand waters that oare
c1ther irpeplaceabls Lecatse thers s no
Pesonable alternative sonree of Jdrink-

§191.15

ing water available for substantial pop-
ulations or that are vital to the preser-
vation of unique and senpitive eco-
sTtems. Such places aball not bs used
fur disposal of the wastes coversd by
thix part unless the favorable char-
acteristics of such places compensate
for their greater likelihood of being
disturbed in the tuture.

(Y Disposal syatems ahall bo selected
80 that removal of mosat of the wastes
is not precluded for a rensonabls period
of time after disposal.

191,15 Individual protection require-
me nta.

(a) Disposal systems for wasts aml
anpy associated radicactive matsnal
shall he Jdestgned to provide a reason-
able expectation thart. for 10,000 yealws
after dJisposal, undisturbed perform-
ance of the Jdisposal system shall not
cause the annual committed offective
dose. received through all potential
pathways from the disposal aystem. to
any member of the public in ths acces-
sible environment. to exceed 15
mullirems 150 microgieverts).

(b) Annual committed effective dogos
shall be caleulated in accordance with
appendiz B of this part.

() Compliance assessments need not
provide complete assurance that the
requirenents of paragraph ia) of this
section will e met. Because of the long
time period involved and the nature of
the procemses and avents of inteiest
there will inevitably be substantial un-
cartaintiss in projecting disposal sve-
tem performancs. Proof of the future
perfermance of a diaposal system is not
10 be had in the ordinare sense of the
wornl in situations that deal with miuch
shorter time frames. Instead. what is
regquired is a reasonable expectation.
o the bawsis of the record befors the
implementing agency, that complianes
with paragrarh a) of this section il
be achieved.

) Compliance with the provisions in
this section Jdoew not newate the necon-
sity o comply with any other applica-
ble Federal regulations or regulne-
mehts

e The standards 1o this section shall
he effectlve on Janunars 19, 1004

[56 FE (5414 D 90, 1893)

Low-Level Buste Disposal Facility Federal Review Group Manual

Revicinn

-
3

June 2008

120



§191.16

319116 Alternative provisions for dis-
posal.

The Administrator may. by rule. sub-
stitufe for anxr of the provisions of sub-
part B alternative provisions chomen
after:

v The alternative provisiens have
been proposed tor public comment in
the FEDERAL REGISTER together with
intormation dencribing the costs. risks.
and henetits of disposal in aceordance
with the alternative provisions and tha
reasons why compliance with the exist-
ing provisions of Subpart B appears in-
appropriate;

it A public comment periosd of at
least 0 Jdays haws bexn comypletsd, dur-
iney which an opportunity for publiv
hearings in affectsd arens of the coun-
try hoag been provided: and

¢y The public commentes received
have been fully considered in devel-
oping the final versicn of such altor-
native provipions.

[60 FR 38034, Sapt. 19, 1635, Redeaigmated at
53 FE 66414, D=, 20, 1993)

1 191.17  Effcetive date.

The standards in this subpart shall be
effecrive on November 18, 1685,
B0 FR 38034, Sept. 19, 1985, 50 FR 0003, Dot
1. 1985 Ralsaignat=l at 5B FE 65414, D2, 30,
1303]

Subpart C—Envitenmental Stand-
ards tor Ground-Water Protec-
fion

HOIRCE: 28 PR 66415 Deac. 20, 1908 nnlseas
othermeises notal

219121 Apphicability.

1a) This subpart applivs to:

1) Radiation doses received by mem-
bers of the public as a resalt of wetivi-
tlen sublaect to suabpart B of thi» part:
andd

2 Radiow:tive contamination of an-
dereround sources of drnking warer 1n
the acessptble onvironms=nt as a result
of stch activities,

vio This subpart does nob apply to:

v Dispenal directly 1nto the oceans
D1 el pwdiRienta:

v2Y Wiaters Jdivponed of before thoe of-
free T390 dite Of this subpart: and

e The characterization, loensine.
coNAtTetIoNn. oferallien. o cloeure of

40 CFR Ch. | (7-1-06 Edilion)

any site required to he characterized
under section 113a of Public Law 97—
1325, 96 Stat. 2201,

189122 Definitions,

Unlesp otherwise indicated in thia
sulpart, all terms have the same mean-
ing as 1 wubparts A and B of this part,

Public water systom meals a syatemn
for the provision to the public of pipad
water tor human consumptien. if sach
sretam has at least fifteen wervice con-
nections or regularly serves at least
twenty-five 1individuals. Such term in-
cludes:

i1y Any collection, treatment, stor-
age. and odstribution facilities under
control of the vperator of such syatem
and used primarily in connecticon with
such syaten: and

{2) Anv vcollection or pretreatment
storaes focilities not under such con-
trel which are used primarily in con-
nection with such system.

Teote! dissoived solids means the total
dissalvad ifllterable) wolids 1n water as
determined by use of the method =peci-
fied in 40 CFR part 183,

Uncerground source of drinhing ieater
meanun an agquifer or its portion which:

(1 Sapplies any public water aystam;
or

127 Contains a sufficlient guantity of
sround water to supply a public water
Ryafem; il

¢ Currentle supplies drinking water
for human consumption: or

P11y Contains fewer than 10.000 milli-
wrams  of totad dissolved sollds per
liter.

< 191,21 General provisions,

i Determination of compliancs with
thi+ sabpart shall e hased upen wuler-
wrould sowrces of Jrin kiny water which
have Leen identitied on the date the
mplementide ageney JdetelMines com-
pliiaroe with subpart C of this part.

1B [Reserven])

A 191,24 Disposal standards.

v Disposal aystames.

vy Fenoral Disponal  systems  for
Wiele aml anr aswociatoed radiooactive
material shall be deatened to @ovide o
rewsohable  expectation  that 10000
S arnlistarbesl performanoe after
1] shaldl not causse the levels of
undervreaml

e
radloaectivity m any
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§191.16

A 191,16 Alternative provisions for dis-
posal.

The Administratosr mayv. by 1ule, suh-
stitute for any of the provisions of sub-
part B alternative provisions chowsen
after:

i The alternative provisions have
been praposed for public comment in
the FEpEraL RECISTER together with
information describine the costa. risks.
and benetfits of disposal in accordance
with the alternative provisions and the
reasons why complianve with the exist-
ing provisions of Subpart B appears in-
appropriate:

(b A public comment period of at
least 0O Jday+ has bheen completad, dur-
iny which an opportunity for public
hearings in affected areas of the conn-
L1y has besn provided: and

(¢)y The public commehta received
have been fully consldered in devel-
oping the final version of such alter-
native provisions.

[50 FR 38184, Sapt. 13, 185 Redesignated at
53 FR v€d14, D=z, 20, 1963]

£191.17  Effective date.

The standards in this subpart «hall be
effective on Novembar 18, 1085,

{50 FE 38034, Sept 19, 1985, &0 FR 100(3, Dot
1, 1985 Redsaignoted at 58 FE 65414, Daz. 20,
1963]

Subpart C—Environmental Stand-
ards for Ground-Water Protec-
fien

BOURUE: 8 FR 68415 Dec, 20, 1303, anless
athsrmwiaes potad

2190121 Applicabiliy.

igr Thin zubpart applies to:

i1 Radiaticn doses received by mem-
bers of the public as a rewult of activi-
tles wublect to subpart B of this part:
andd

{2 Rallow tive contamination of un-
derground sourves of diinking watsr in
the avresmible snvironment as & result
of s actlvitices,

1) This aubpart doss not apply 1o

11 Dpsprsaal slirvectly itnto the oveans
O Cen swediMients;

2% Wantes dlspowsd of hatore the of-
fectlve date of this subpart, and

3 The characterization, lloensine,
coRztractlon. opelatlon. or closure of

40 CFR Ch. | (7-1-06 Edlilion)

any alte required to be charactarized
under section 113iny of Public Law 97-
425, 06 Stat. 201,

1191.22  Definitions.

Unless otherwisxe indicated in  thia
suhpart. Wl terms have the same mean-
iny as in wubparts A and B of this part.

Pubiic water system means a syntem
for the provision to the public of piped
water for human consumption. if such
s¥estem has at least fifteen vervice con-
nections or regularly serves at least
twenty-tive individuals. Such term in-
cludes:

(1) Any collection. treatment. =tor-
age. and disrmbution facilities wlder
control of the operator of »uch syatem
and el primarily m connection with
such syatent and

{2y Anv vollection or pretreatment
storage facilitises not under such von-
trel which are used primarily in con-
nection with such system.

Tote! dissoived solids means the total
dissolved filterable) solids in water as
determined by upe of tha method speci-
fied in 40 CFR part 135,

Inderground soureca of drinking water
means an wjulfer or its portion which:

1) Supplies apy public water aystam:
or

(2% Contains a safficient quantitys of
ground watel to supply & public water
syatem. anld

1y Cwrrentlr supplies drinking water
for humaun consumption: or

fiiv Containg fewer than 10.000 milli-
grams of total dissolved solids per
liter.

$191.22  General provisions.

to Determination of compliance with
thi« salpart shall Le based upon under-
ground sourees of drinking water which
have beon hdentified on the date the
implementine agener Jetarmines com-
plianwce with subpart C of this pact.

1b) [Ruebeivind)

2191.24  Disposal stapdineds.

ta) Divposal ayatems.

11 Geasmal Dispesal syetems  for
wast:s aml any aspociatel radioactive
mat=cr1al =holl be Jdesigned to provide a
reasonable  expectation  that  10.000
Yealw of urplizturbe.d performanes after
disposal whall neot cauxe the levels of
radiowsrivity I any  ande=vround
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source of drinking water. in the acces
#ible environment, to exceed the limita
spevified in 10 CFR part 141 as they
oxist on January 19, 1904,

{2y Disposel systems above or within a
formation which within one-quarter (%)

mile contains an underground source of

drirkirg water. [Reserved)

() Compliance assesaments neead not
provide complete assurance that the
requirements of paragraph (a) of this
aection will bo met. Because of the long
time period involvad and the nature of
the processes and eventa of interest,
there will Inevitably be substantial un-
certainties in projecting dsponnl sys-
tem performance. Proof of the future
performance of a disposal syatem is not
to be had in the ordinary sense of the
wond in situations that deal with much
ghorter time frames. Instoad. what is
required is a reasonable axpectation.
on the basis of the record before the
implementing agency, that compliance
with paragraph (a) of this section will
be achieved.

$191.253 Compliance with other Fed-
eral regulations.

Compliance with the provisicns in
this subpart does not negate the neces-
aity to comply with any other applica-
ble Federal regulations or require-
ments.

$191.26 Alternative provisions.,

The Administrator may. by rale, sub-
gtitute for any of the provisions of this
subpart alternative provisions chosen
after:

{n) The alternative provisions have
been proposed for public comment in
the FEDERAL REGISTER together with
information describing the costs, risks,
and benefits of disposal in accordance
with the alternative provisions and the
reasons why complianve with the exist-
ing provisions of this subpart appears
inappropriate:

by A public comment period of at
leaxst 30 Jdays has been completad, dur-
ine which an opportunity for public
hearines ip affected areas of the coun-

v has beosn provided: and

tey The public commenta received
hawve been fally comsideraed in devel-
opiny the final versicn of such alter-
native Provislons.

PL 191, App. A

1191.27 Effective date.

The starndards in this subpart shall he
offoctive on January 19, 1994.

APPENDIX A TO PART 101 —TAEBLE FOR

SUBPART B
TABLE {—RELEASE LIMITS FOR CONTAINMENT
REQUIREMENTS
fCumuisiive ieieases 1o 1o Sccesdtle ermonNMet fof 10,000
years aRer gisposal)
Rakass
Revit
1,00
MTHM or
Radionctids othar unit
of waste
(86
nctec
fcunes)
AmMeticium-241 of 243 100
Carron-14 . 100
Cesham-135 ot -137 1,030
lodine-129 100
Nepturium-237 - 100
PErUm-230, -238, -240, Of -242 _.....ooeee 100
Radum-22¢ 100
SrontunQo 1.000
Technetium-e9 10,000
ThoMMM-230 of -232 - 10
T™h-128 . 1,000
Umnium-233, 234, -235, -298, Or -228 ... 100
Aly cther aipha-emiing raAoMAiis with a hati-
We Qgreotar tRN 20 SIS .. 100
Ay oihel rsdionuciide with s heltiise gresier
han 20 yeors that does hat emit aipha per-
5 =) — 1.0:0

APPLICATION OF TABLE 1

NOTE 1; Unita of Waste. The Release Limite
in Table 1 apply to the amcunt ot wastes in
any cne of the following:

(&) An amount of spent nnciear fuel con-
taining 1,000 metric tons of heavy metal
(MTHM) axposed to a burnup batwean 35,000
megawatt-days per metric ton of heasvy
metal (IMWAMTHM) and 40,000 MWI'MTHI,

(b) The high-level radioactive wastes sen-
erated from reproceesing sach 1,000 MTHM
exposed to a burnup between 25000 MWJ
MTHM and 40,000 MWATHM;

fc) Each 100000000 curies of gamma or
beta~emitting radionuclidee with half-lives
greater than 20 years but less than 100 years
(dor uee as discumead in Note 6 or with mate-
rials that are identified by the Commisesion
as high-lavel radioactive waste in accordance
with part B of the definition of high-level
waste in the NWPA);

(d) Bach 1,000,000 caries 5f cthir radio-
nnclidess (i.e., gamma or beta-emitters with
half-lives greater than 100 years cr any
alpha—-mittere with half-lives greater than
20 veare) (for use as discuseed in Nota 5 cr
with materials that ars identified by the
Commission as high-level radioactive wasts
in accordanca with part B of the detinition ot
high-level waste in the NWPA), or
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Pt. 191, App. A

(e} An amount of traneuranic i TRU ) wastes
ccntaning cne million curies of alpha-2mit-
tinz trapsurabdic radionuclides with halt-
lives gT2ater than 2} yaars.

NoTE 3: Releaze Limits for Specific Disposcl
Systems. To davelop Peleass Limits {cr a par-
ticular disposal ayetem, the quantivies in
Tabls 1 shall be adjasted for the amcant of
wasgt: included in the Jdispoeal aystam com-
pared to the various units of waste detined in
Note 1, Por exampls:

(&) If a particular dispceal aywtem <om-
tainedd the high-lavel wastes from 50000
MTHIL. the Rzlzase Limite for that systom
would be the quantitiss in Tabla 1 multiplied
by 50 50,600 MTHM divided by 1.000 MTHM).

by I a particular dispcaal sy»tem con-
tained thres millien curize of alpha-smitting
transuranic wastes, the Releanz Limite for
that system would te tha quantities in Takle
1 multiplied by three (thres million curies
dividad by op2 millicn cuaries),

icy If a particular disposal system com-
tained both the high-level wastse from 50,000
MTHM and 5 million curies of alpha-2mit-
ring transurapic wastes, the Feleas? Limits
for that aystem would be ths quantities in
Tablzs 1 multipliad by 55:

SON00MTHM + 5,000.000curiesTRU
LOOOMTHM 1,000,000 curiesTRU

NoTR ¥ Adjustments for Reactor Fuels with
Different Burnup. For disposal syetems con-
taining reactor faels (or the high-level
wasgtzs from reactor fusle) exposed to an av-
erag= burnup »of less than 2500 MWAIITHM
o ereater than 10,000 MWAMTHY, the nnite
of wasts «etined in (a) and ib) of Note 1 shall
bs adjusted. The unit shall be multiplied by
the ratic of 30,000 MWAIMTHLL Jdividad by the
fuel'as actual avsrage burnup, sxcept that a
valus of 5,000 MWAMTHM may be used whsn
the average fuel burnup is kelow 5000 MW.Y
MTHI and a valus of 160,000 MWAMTHM
ahall be used when the average fuzl burnup ie
above 100,000 MWIMTHM. This adju2ted unit
of wasta shall then bz uwed in Jdetermining
the Relea=e Limits for the disposal ~yetam.

Por exampls, If & particnlar digposal s5s-
tzm crontained only high-level wastze with
an average burnup of 3,000 MW IHTHM, th=
anit of waste for that Jisposal apstem would
b

=55

{30,000
1.0 MTHM < —LJ‘
(5.000)

If that dispoeal syrtem containsd ths high-
levsl wastes fvm 59,000 MTHL{ «with an av-
erage hurnup ot 3000 WWAIMTHRL, then the
Rel=ase Limats tor that system would b« ths
quantitizs i3 Table 1 multiplisd b3 ten

= 6.000NTHM

40 CFR Ch. | (7-1-06 Edition)

60.000 MTHM
6.000 MTHM
which ia th2 sam»= a8
60.000 MTHM {5. 000 MWEIMTHM)
LOOOMTHM  (30.000MWIMTHM)

Note 4 Treamnent of PFractioncted High-
Level Wastes. In soma cases, a high-level
wastz streain from reproceesing spent nu-
clear tnzl may bave been for will he) sepa-
rated into twe or more hizh-level wasts com-
ponenta deastined for diffsrent dispceal ays-
tems. In guch cases, the implementing agen-
cy moy allccate the Belease Limit multi-
plier ibaged upcn the criginal MTHL and the
average fnel burnup of ths high-level wastz
stream) among the various disposal systemes
ag it chocees, providad that the total Release
Limit multiplisr us=d tor that waste stream
at all of itas disposal systeme may pot excaed
the Ralzase Limit multiplier that would be
uesd if the sntire wasts stream were disposed
of in cne sdisposal system.

NOTE 5. Treatment of Wastes with Poorly
Known Burnups or Origingl MTHM. In some
caade, the recorde associated with perticular
high-lave]l waste streams may not be ade-
quats to accurately determine the original
metric tons of heavy metal in the reactor
fuel that craated the waste, or to dstarmine
the avarage burnup that the fuel wae exposed
to. If the uncertainties are euch that the
original amcunt of heavy metal or the aver-
ag2 1u:l burnup for particular high-level
waste streams cannot be quantified, the
units > wasts derived frem (a) and (b) of
Note 1 sholl no longer be used. Instead, the
mits of waat2 defined in (c) and (@) of Note
1 shall be used fcr sach high-leval waste
»mtreams. If th? uncsrtaintiee in such infor-
meticn allow a range of values to be asedci-
ated with the original amount of heavy
metal or the average fuel burnup, then the
calculatisns describad in previous Hoves will
be conducted using the values that reeult in
ths amallest Releass Limite, except that ths
Releasa Limite nesd not b amaller then
thoze that would hs calcalated using the
mmits of waste Jdefinsd in o) and () of Note
1.

NOTE B: Uses of Release Limits fo Determine
Compliance with §131.13 Once release limits
for a particular diepoeal systam have bazn
dstzrmined in accondance with Notze 1
through 5, these mlsase limits shall bha used
to determine compliance with ths require-
meants cf §151.12 ag fcllowa, In cases where o
mizture of radionuclides is prejactsd to he
released to the accessible eavircnment, che
limiting valuse shall be determin= as fol-
lows: For =ach radicnuclids in the mixturs.
Jetermins the ratic btetween th: cumulativas
release quantity projected cwver 10,099 vears
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and the limit for that radionuclide aa deter-
mined from Table 1 and Notes 1 through 5.
The saum of such reatice for all the radio-
npuclidee in the mixture may not exceed ons
with regard to §181.13(a)1) and may not ex-
ceed ten with regard to §191.13%axd).

Per sxample, if radionnclides A, B, and C
are projectad to be released in amounts Q..
Q. snd Q.. and if the applicable Releass Lim-
its are RL. Rlmn. and RL.. then the cumu-
lative releasse ower 10,000 years shall be lim-
ited so that the following relationship existe:

QI +Qb +Qc <1
RL: R‘Lb RLc

[60 FR 38084, Sept. 19. 1965, as amended at 58
FR 65415, Dec. 20, 1803]

APPENDIX B TO PART 191 —CALCULATION
OF ANNUAL COMMITTED EFFECTIVE DOBE

1. Egquivclent Dose

The calculation of the committed offective
dose {(CED) begine with the determination of
the equivalent dcee, Hy, to & timsue or organ,
T, listed in Table B.2 below by usming the
equation:

Hp=) Dyg-wg
R

where Dy » is the absorbed dose in reda (one
gray. an 8I unit, equale 100 rads) aversged
over the tiseue or organ. T, due to radiation
type. R. and we is the radiation weighting
tactcr which ie given in Table B below. The
anit of squivalent dose is the rem (sievert, in
8I unite),

TABLE B.1—RADITION WEIGHTING FACTORS,
'Y

£

Radishion type and DYy 1ages

SNIIgS .
Neytions. enstgy < 10RBY ...
1088V © 100 KBY ..
>300 KoV 0 2 Mo,
>@2 MeV 10 20 Mey
220 MV e
Pretons, other Man Feccil protans, 2 MeV ... . )
Ajpha parties, fssiN BgMBNE. Neavy NUCKE . ...

1 AL valuas relets b e rsdieticn incidend on the togy o,
1 INtAINRY S0UI0ES, BMItEd IOm U8 S0UCe.

2506 paragraph Ald In ICRP Publicaticn 50 for 1w chwio>
of values fof < radistion types and snsrghes not In the
tais.

smmsg-ém-sd

1i. Effectyve Dose

Ths paxt step is the <alculation of the »f-
foctive dcee, B. The probakility of cccur-
rencs of & stochastic effect in a tissue or
orgon is assum=3 to be proportional to ths
equiralent dese in the tiseue or crgnn. The
copstant of proporticnality differe for the

P. 191, App. B

various timanes of the body, but in asscasing
health detriment the total risk is required.
This is taken into account msing ths Weeus
weighting factors, wr in Table B3, which
represent ths proporticn of the stochastic
risk resulting from irradiation of the tissus
or organ to the total risk when the whole
body is irradiated uniformly and Hy is the
squivalent dces in the tiesus or organ, T, in
the equation:

E=) wy-Hp

TABLE B.2—TiSSUE WEIGHTING FAGTORS,
wr 1

Tsue of crgsn wr ol

Gonads 025
Bveasy 0.15
R0 bonw menow 012
tung 012
Thyroia 003
Bonhe euttaces 003
Remainder . 2030

CThe vakios s1e considaned I be appIOpE 101 PIOBCYoN
ININVICuEls of both sexes and Al BJE6. :

Fa of caiculaton, hw rameinder is of
e’ tses Of CrpEn, not spocifcaly kewa B Tabte 6.2
nghest tactor

.;gigggz.ﬂ
§§'§§§§
':géi
i
jiid
H
i

III. Annual Committed Tissue or Orgen
Bquivalent Dose

For internal irradiation from incorperated
radionuclides, the total absorbed dose will ba

with the radionuciide, its form, the mode of
intake and the tissue within which it is in-
ccrporated, To take account of this distriba-
tion the quantity committed equivalent
dowe, HT(1) where is the integration time in
Years following an intake over any par-
ticular year, is used and is the intagral over
tims of tha equivalent dose rate in a par-
ticular tiseue or organ that will be received
by an individual following an intake of ra-
dicactive material into the body. The time
pericd, v, ie taken as 50 years as an aversge
tim# of exposure following intake:

50
Hyit)= J':”* Hyit)dt
)

for a single intaka of activity at time t,
where Hrit) is the relevant squivalont-dosa
rate in & tissue cr organ at tims t. For the
purpcese of this part, the previously men-
ticned single intake may be coneidered o ke
an annual intake,
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Pt. 191, App. C

IV. Annual Committed Bffective Dose

It the committed equivalent doees to the
individual Geseuse or organs reenlting from
an annual intake are multipli=»i by the ap-
propriats weighting factors, .. and then
samm:<], the result will be the annuval com-
mitted effective dose, B(r):

E(t)=2w-r Hy(1).
T
{66 FP £6415. Dac. 20, 1993]

APPENDIX C TO PART 1801—GUIDANCE FOR
IMPLEMENTATION OF SUBPART B

MNoTE: The supplemental infcrmaticn in
this appendix is not an intagral part of {0
CFR pert 191 Therefore, the implementing
agencies are not bound to follow this guid-
ance, However, it is included because it de-
scribes the Agency’s assumptions regarding
the implamentaticn of pubparc B. This ap-
pendix will appear in the Code of Federsl
Regulations. ]

Thas Agency belisves that the imple-
menting agencies must determine compli-
ance with §§191.13, 181,15, and 181.16 of sab-
pert B by evaluating long-term predictions
of disposal system performance, Determining
compliance with §191.13 will alec involve pre-
dicting the likelihood of evante and proc-
ssecn that may disturb the disposal mymtem.
In msaking these varions predictions, it will
be appropriate for the irmmplementing agen-
cies to make use of rather complex computa-
ticnal models, analytical thecriee, and prev-
alant sxpert judgment relevant to the nm-
merical predicticne, Sabetantial uncertain-
ties are likely to be sncountired in making
thess predictions. In fact, sole reliance on
thess numerical predictions to determine
compliance may not be appropriate; the im-
plementing egencies may choces to sapple-
ment sach pradictions with qualitative judg-
ments as weil Becanes the procedures for de-
termining compliance with mubpart B havs
not been formulated and teeted yot, this ap-
pendiz to the rule indicates the Agency’s as-
sumpticns regarding certain issues that may
ariac when implementing §§191.13, 191.15, and
191.16. Moet of this guidance applize to any
type of disposal mystem for the wastos cov-
ered by this rule, However, several sacticns
applr only to dispceald in mined geclogic re-
positorize and wonld be insppropriate for
othsr types cf disposal eywteme.

Consideration of Total Disposai System. When
prodicting dispossl aystzm performance. tha
Agency agsurnes that reasonakls projacticne
of the protection expected from all of the en-
ginzer1 and natoral barrizrs of a dispreal
ayatem will be comsidered Pcrtions <f the
dispereal syet=m shculd not he diersgarded.
even if proj=ctsl pertormancs is ancsrtein,
except ter porticns of the syetem that maka

" 40 CFR Ch. | (7-1-06 Edition)

negligible contributions 1o the overall iscla-
ticn providad by the disposal system,

Scope of Performance Assessments. Bection
19113 requires the implementing agenciee to
svaluate compliance shrough performancs
aseesaments as defined in §181.12%q). The
Agency assumes that such perfcrmance as-
sceamsants nesd not consider categoriee of
events or processes that are estimated to
have lees than cae chance in 10,000 of ocour-
ring over 10,000 years, Furthermore, the per-
formance assessments need not evaluate in
detail the releases from all events and proc-
eeans estimatad to have a grestar Hikelihood
of occurrence. Scme of theee events and
processes may be omitted from the perfcrm-
ance assesements if there is a reascnable ax-
pectation that the remaining probakdlity die-
tributicn of cumulativa releases wonld not
be significantly changed by such omiesions,

Compliance with §191.13. The Agency as-
sumes that, whenever practicable, the imple-
menting agency will ssssmble all of the re-
sultes of the performance asscesments to de-
termine compliance with §191.13 into a
‘‘complementary cumulative distribution
fanction’™ that indicates the probability of
sxceeding varicus levels of cumulative re-
lease, When the uncertainties in pararneters
are considered in a performance asseeament.
the sffscts of the uncertaintice considered
can be incorporated into a single such dis-
tribution function for each disposal system
considered, The Agency assumes that a dis-
poeal aystem can be considered to be in com-
pliance with §101.13 if this single distribution
function 1mests the requirements of
§191.13(a),

Compliance with §$191.15 and 191.16. When
the uncertainties in undisturbed pertorm-
ance of a disposal systam are coneidered. the
implamenting agencies need not require that
& 7ory large percemtage of the range of esti-
mated redistion expoeures or radicamuclide
concentrations fall below limits established
in §3101 .15 and 191 16, reepectively, The Agen-
cy amumes that compliance can be deter-
mined based upon ‘‘beet eetimate™ pre-
dictions (e.g,, the mean or the median of the
aprropriate dietribution, whichever is high-
er),

Institutional Controls. To comply with
§191.14ia), the implementing agency will as-
sume that none of the active inetituticnal
controls prevent or reduce radicnaclide re-
leases for more than 100 years aftsr dispceal.
However, the Federal Government is com-
mitted to retaining ownership of all diapceal
sites for spent nuclear fusl and high-levsl
and trapsuranic radioactive wastes and will
estallieh appropriate markere and records,
consistent with §191.14¢c). The Agency as-
sumee that, as lonz as euch paswiva institu-
ticnal controle endure and are undesrevsod.
they: 11) Can be sffactive in deterring ays-
tematic or persistent exploitation ot thees:
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Environmental Prolection Agency

dieposal sites; and 12) can raduce the likali-
heod of inadvertent, interrnittant human in-
trusion to a deeras to he detsrmined by the
implamenting agznsy. Howevsr, the Agencw
bzlievag that passivs institutional contrels
=an never hbs assum2+1 to eliminate the
chance  of  inadvertent and intermittent
human intrueion intc these diepceal sites,

Consideration of Mmadvertent Human Imtru-
sion inlo Feologic Repositories. The moet spec-
ulativs potential disruptions of & minsd gea-
logic repository are thoss asssciatsd with in-
advertant human intmelon. Some typ=e of
intzusion would have virtually ne atfect on a
repoeitory’s containment of wasts, On the
othar hand, it is possible to conceive of in-
trusion=s (involving widsapread sociatal loss
ot knowledzs regarding radioactive wastes)
that conld result in major dimuptions that
ne reasonable repceitory selasticn or dssisn
precauticns oonld alleviate, The Ag=ney be-
lisvaa that the mest productive considsr-
ation =1 inadvertint intrusicn  <Convcerns
these realietic presibilities that may be use-
fully mitigated by repository desizn, npite se-
lecticn, or ues of pagsive contrels ralthongh
paasive instituticnal contrcls should not ba
assum=] to completely rule out the poesi-
bility ot intrusion) Therefcre, inadvertent
and intermittent intrusicn by exploratory
drilling for rescurcss (other than any pro-
vided by the dispoeal system itaelf) can be
the moat severa intrusicn stenaric aesumead
by the implemsnting agencies. Furthermors,
the implementing agencies can aseums that
paasive institoticnel controls or the intrud-
s’ own =xploratory procedures are adequats
for the intrudsre to socn detect, o be warned
of, tha incompatibility of th? arsa with their
astivitiee,

Fregueney  and  Severity  of Imadrertent
Human Intruzion inte Geelogic Repositories,
The implementing agsncies ahould conaider
the effa.ts of each particalar disposal ays-
tem’s alts, design, and passive institutional
contrels in judging the likelibood and con-
sajuencas of auch inadvartent exploratory
drilling. However, the dgency aesumes that
the likelihood o1 euch inadvertent and inter-
mittant drilling nesd not be taken to be
greater than 3 boreholes per aguare kila-
mater of repository ares per 19 000 yearw for
gaoloele Paposibonise in proximity te swli-
mentary rock formaricna, or mare than 3
boreholes per squane kilometer per 10,006
Fears tor repoaitories in other geclogic for-
matione, Furth21more, the Agency asswmes
that ths cone=jusnces of snch inaldvertsnt
drilling pesd not be agseumad to be mors se-
were than. 1y Direct releass to the land sur-
tase of all the eround watsr in thes repository
herizon that wonld promptly tlow throeuzh
the newly <rzatsd borshols to the sarfacs
Jue to patural lithostatlc pragsars—or iif
Fumpinz *-ulld be requirsl to ralss water to
the surtace: prelease o1 00 cakic meters of
ercund water puwnped to the sartacs if that

Pt. 192

much water i8 readily available to ba
rumped; and (2) creation of a grourul water
flow path with a permeability typical of a
borehole filled by the eoil or gravel that
would normally asttls into an open hols osver
time—not the permeability of a carefully
aaaled borshole.

[B0 FR 30084, Sept. 19, 1886, Radesiznatad and
amendsad at 58 FR B€415, Dac. 20, 1983)
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EH Guidance on Code of Federal Regulations, Title 40, Part 191
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- 4 Department of Energy

e v L
R August -6, 1999
mnYTe .
A™MO:  air, Water and Radiation Division (EH-412)

MeES:  perrormance Assessment for Greater Confinement Disposal of
Trensuranic Waste at the Nevada Test Site

Carl Gertz2

Assistant Manager for
Environmental Management

Nevada Operations Cffice

Mark W, Frel

Acting Associate Deputy Assistant
Secretary for Waste Managemant

Environmental Management

at the request of the Nevads Cperactions Office (NVO), we have
prepared guidance for preparaticn of a performance assessment
{PAs for closure of a greater confinement disposal (GCD)
facility for transuranic (TRU. waste in the Area $ Radioactive
Waste Management Site (RWMS! at the Nevads Test Site (NTS). The
guidance {see attachment) has been prepared based on our general
sversight authority as well as cux specific asuthority, along
with EM=-30, under Section Il.2.b of DOE 5820.2A (Section [.2.£.1
of M 435.1=1) to approve disposal of TRU waste by disposal
metzhods other than the Waste Isolation Pilot Plant., The
guidance is consistent with that guidance provided verbaliy by
EH~412 staff at meetings held in ilas Vegas in November 1998.
Drafzss of the guidance were previded o NVO and EM-30 pazsonnel.

The attached guidance pertains to the applicable version of 40
CFR 191 to consider for the PA, the use of appropriate dose
assassment methodelogy, the sccpe of waste to be considered,
consideration of inadvertent intrusion, and the Part 19:
assurance requirements:

Based on the rulemaking record, EPA has “grandfathered” the GCO
facility to the 1985 version <f Part 191. Although use of the
i985 version is thus perm.ssible for purposes of compliance, NVO
should consider the 199]) versiorn to be relevant for purposes of
information and comparison.

We also recommend that the anaiysis include a calculatisn of
individual doses in terms cf effective dose equivalent, using
DOE-approved dose conversion factors (Federal Guidance Pepscts
Humbers i1 and 12). Furthermore, the analysis should consider
all waste (including high activity lows=leve! waste) in the four
GCT torsholes that contain TRU waste. T
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For inadvertent intrusion, NVO should consider the site-specific
effects of the disposal system's environmental and design
attributes, local customs and construction practices, and
institutional controls when determining intrusion scenarios and
judging the consequences and likelihood o¢f intrusion.

Reasonable limits should be placed on the severity of the
assumptions used tc select intrusion scenarios and their
frequencies. The scope and probability of intrusion events
should be largely based on informed judgement. Our
interpretation of published EPA guidance (Appendix C of cuxrent
42 CFR 191: for the GCD boreholes is included with our guidance.

Finally, the starting point for the 100-year analytical limit on
active imstituytional conirols (40 CFR 191.14(a)}) should be as-
sumed to occur immediately after disposal system closure ~=- i.e,
when 21l planned engineered barriers have been installed that
are expected to significantly stabilize the disposal configur-
ation or to minimize disturbances by human or natural processes.
Additionai information is contained in the attachment. Please
contact us if you have guestions apout our recommendations.

/s/

Raymond P. Berube

Deputy Assistant Secretary
for Environment

Office of Envircnment, Safety
and Health

Attachment
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Backaround

The Area 5 Radioactive Waste Management Site (RWMS) currently
covers 91 acres and has been used since 1961 for disposal of
low-level (LLW) and mixed low-level radiocactive waste in a
variety of pits, trenches, and greater confinement disposal
({GCDY boreholes. Starting in 1984 and continuing through 1987.
mixed TRU waste (mostly in the form of classified accident
debris from nuclear weapons) was placed in four GCD boreheoles,
along with high~activity LLW principally containing Cs-137.°%
The four boreholes have been backfilled and operationally
closed. By 2008, NVO plans to place a final cover over the
current pits, trenches, and boreholes. At the same time, NVO
will extend LLW and mixed LLW dispcsal operations to the
contiguous north of the existing 91 acres, and within the
confines of a series of berms placed to protect the disposal
area from flooding. NVO expects that closure of the entire
disposal area woulid occur about 2070,

NVO is preparing a series of documents to address waste
management activities at the Area S RWMS. NVO has prepared a
performance assessment (PA} to address LLW that had been
emplaced in the Area 5 RMWS since September 1988, as weli as a
composite aralysis (CA) that addresses radicagtive material
{including other waste disposed at the Area 5 RWMS) that may
interact with the LLW addressed in the LLW PA. In addition, NVO
is preparing a PA that specifically addresses the TRU waste in
the four boreholes. The intent of this latter PA is to
demonstrate compliance with 40 CFR 19%1, EPA's "Environmental
Standards for the Management and Disposal of Spent Nuclear Fuei,
High-Level and Transuranic Radicactive Wastes.”

when EPA originally promulgated 10 CFR 191 in 1985, E?A
justified the achievability cf the standard in terms cf ar
analysis that solely considered disposal of waste in mined
geologic repositecries, assuming placement of waste at a disposal
heorizon of abour 1%I0 feet below the surface of the earth.
Nonetheless, EPA applied the standard e any dispcsal methrhad

- TRU waste was empiaced, and boreholes backfilied, in Borerolies i
through 3 dur:xng 1984. TRU and high~-activity low-level waste was
emplaced in Borehole 4 during 1983 through 1987. Backfilling and
operat_onal clesure occsurred for Borehole 4 during 1987, Waste was
s.laced in a!l fcur borehcies to within about 70 ©f the earth's
suzrface,
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othér than disposal directly into the oceans or ocean sediments.

The standazd included the criteria discussed below {compliance
with the first three criteria would be demonstrated by
performance assessment):

o Containment criteriom - a limit on total quantity of
particular radionuclides released into the accessible
environment over 10,000 years following waste disposalr

5> Individual protection ariterion - an annual dose limit (25
to whole body and 75 mrem to any organ) for individuals in
the accessible environment over 1000 years following waste
disposal; o

o Groundwater protection criterion - complisnce with drinking
water MCLs in any “"special source of drinking water”'’
within the controlled area of the repository, over 1000
years following waste disposal; and

© Assurancs requirements - Qualitative regquirements
pertaining tc use of active and passive institutional
controls, monitoring, resource avoidance, and so forth.

In addition, EPA published, as Appendix A to the standard, a
table listing activity release limits for radionuclides subject
to the centainment criteria. Release limits are provided in
terms of activity released over 10,000 per unit of either high-
level waste (HLW), TRU waste, Oz spent nuclear fuel (SNF).

EPA also pubiished, as Appendix B to the standard, guidance on
implementing the standazd (i.e., guidance for preparing PAs).
Alzrough some of this guidance pertains to any disposal method
covered by the standard, scme applies only to & geologic
repesitory,

The standard is applicable to waste disposed after 19 September
1985 (40 CFR 191.18}. EPA's stated intent was to exclude
coverage of TRU wastes that were disposed before DOE procedures
for TRU waste management were adopted in 1970.°¥

Portiens of the standard were later remanded by decision of the
First U.S. Court of Appeals. The current version of the

‘A "special source of drinking water” is defined in a way that
excludes the groundwatzer under the GCD boreholes frem consideration
Therefore, the groundwater protection criteria in the 1985 version
of 40 CFR 191 would not be appiicable to the TR waste toreholes.

TUSome transuranic wastes produced in support of national defense
programs wezre disposed of tefore the current DOE procedures for
trarsyranic waste manragement In 197C. The exclusion of wastes
zeawy disposed of applies ¢o these trans:ranic wastes, for which
lect_oon of disposal system sites, designs, and operaticnail
shriques are nc longer optioens'” [19 Seprember 1985; S0 FR 38C701.

(t A fe

-
s e
e
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standard, which EPA re-promulgated in 13993, contains )
requirements that aze more stringent than those issued in 198?.
In particular, EPA made the following changes to the standard’s
individual protection and groundwater protection criteria:

] Individual protection - Changed the dose limit to 15 rmrem
(ede} in a year, and extended the analytical time of
compliance to 10,000 years:

o Groundwater protection ~ Made the criteria generally
applicable to any underground source c¢f drinking water,
moved the point of compliance to the accessible
environment, and extended the analytical time of compliance
to 10,000 years.

Furthermore, EPA modified the standard to indicate that the
individual and groundwater protection criteria apply to all
waste in a disposal system -- in the event, for example, that
commercial GTCC waste was disposed with HLW in a geologic
repository. EPA stated that this change was merely a matter of
clarificazion. ° No changes were made tTo the conzainment
criterion, Appendix A, or the implementaticon guidance (except
that this guidance was reissued as Appendix C of 40 CfR 121).

The groundwater protection standard is applicable to waste
disposed after 19 January 1994 (40 CFR 191.27).

When promuigating the 1993 version of the standard, and in
response ro DOE comments on the proposed rule, EPA indicated
that DOE could assume the 1985 version of the standard would be
applicable to the GCD boreholes containing TRU waste. Because
borehole disposal began about the time of publicazion of the
1985 version of the rule, EPA in 1993 "grandfathered” the

&

pocrenoles o rthe 1985 version of the rule.®

"See p. 2-25 of U.S.EPA, "High-Level and Transuranic Radiocactive
Wastes, Response to Comments for Amendments to 40 CFR Part 151," EPA
432~R-93-072, December 1593.

- 2

...The Agency believes that it is reasonable, due to the
design nature of the...standards, that the standavds waich were
in existence from 1285 until the First Circuiz daecision in 1987
117 Jaly 1287) are appropriate to be used for activiv.es whig
occurred, or were begun, during that time rather than imposing
new and different standards on such activisies. ...Cisposal
which occurred on or after November 18, 1985 uncil the effect:ve
date of today's action is subject to the standards as they
existed on November 1%, 138%.,” 20 Cecember 19$3; 53 TR §8£§412°
"EPA irforred [DOE], prior to the First C.rcuit Gecision in 1587,
that the 1985 versicn of part 191 was appl:cable to any disposal

Low-Level Waste Disposal Facility Federal Review G;
Revision 3, June 2008 i eview Group Manual 142



- Guidanon

Guidance is provided on the following issues: {1

the

applicable version of 40 CFR 131 te consider for tne PA, (Z; the
use of appropriate internal dose assessment methodoleogy, (3) the
scope of waste to be considered in che PA, (4) considerazion of

inadvertent intrusion, and (S) the interpretation of "disposal”™
with respect to the Part 191 assurance requirements.

Applicable version of 40 CFR 191. Given EPA's statements in the
rulemaking record, NVO may consider the 1385 version of 4C CFR
191 to be the applicable version of the standard. Nonetheless,
NVO should consider the requirements in the 1993 version tc be
relevant. NVC should include an analysis in the PA that
compares the projected performance of the four TRU waste
boreholes against it. Such an analysis would not be for
puzrpcses c¢f regulatory compliance but for purposes of
information and comparison.

strict

We recommend this action for the following reasons:

o Because the 19%3 version of the standard is more stringent
than the 198% version, increased acceptance of the borehole
disposal system may result if a case can be mace that
compliance with the more stringent standard is likely.

o This action would provide more information than would an

nalysis that considers compliance with the 198% version
alone. For example, although the groundwater protection
criteris as stated in the 1985 version of the standard is
of no practical application to the GCD boreholes, ¥ there
is interes® in obtaining information abouz the groundwater
pathway.

¢ This action would minimize possible objections to the

activities at the Greater Confinement Disposal (GCD) Facilizy
Therefore, any radicactive waste that was disposed at the GCU
Facility 1s subiect to all of the requirements of 40 T2 par« 191
promulgated in 1%8%, and neither the First Circuit cecis.on, the

HWITP LWA,
trat dJeterm:nation”

nor today's promulgation of revised regulat.ons change
{20 December 1993; 58 FR €€413).

“A special szcurce ¢f ground water means "Class I ground
waters., . tha: ‘1) are within the contrclled area encompassiry a
d:aposal system Or are less than five kilometers beyornce
<ontrolled area; {(J; are suppiying drinking water for
sands nersang as of rthe date that Tre Department ==n:cses 2
iocat that area for deta:led characterization...; and

in Trhat nO reasonable aiternat.ve scurce of
is ava.lable 2o that popesatian™ [(1%L.s0dictt,

-
-
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Thou-
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-aralysis based on different possible interpretations of

rdisposal” as this term is defined in 40 CFR 131 (see
below) . .

o Thzs action woculd minimize possible technical objections
regarding use of outdated internal dose methodology (see
below .

Use of appropriate internal dose asseasmsnt mathodology. The
individual protection criteria in the 1985 version of the
standard are in units of dose to critical organs. This older
dose methodology has been largely replaced in the US by a newer
effective dose system.

We understand that for the PA, internal doses to critical crgans
are being calculated using dose conversion factors derived from
ICRP-2 models. Although the rationale for doing so is
understandable, we believe that presentation of results using
this system would be likeiy to result in technical objections
which would detract from the analysis, whatever its other
rerits. To avoid such objections, and tec help a reviewer to
concentrate on relevant .ssues, we recommend adding to the
analys.s an assessment that provides results in terms of
effective dose eguivalent, using DQOE-~approved dose conversion
factors {(i.e., from Federal Guidance Reports Numbers 11 and 12).
This recommendation is consistent with our recommendation about
trhe relevancy of the 1993 version of Part 191.

Scope of the waste to be considered in the PA. For purposes of
analysis, the PA should address all waste in the four TRU waste
bereholes. That (s, the PA should consider waste emplaced in
the ground before 19 September 1985 (the first three of the four
boreho.es}, as well as any high activity LLW placed with the TRU
waste .n Borehole 4, We make this recommendation because:

2 This action would provide more informaticon than a more
restrictive analysis, including information necessarzy to
assess the potential for long-term compliance with other
applicable DOE requirements.

o It would minimize possible objections to the analysis based
on diffarent possible interpretaticns of "disposal” as this
term is defined in 40 CFR 191 ({see below).
it would be consistent with EPA's position in the 1993
rulemaking record that the change in wording for the
individual and groundwater protegtion sriteria to consider
2ll waste within a disposal system was merely a matner of
clarailication {i.e., applicable under the 1985 cs well as
the 1993 versions of the standard).

[#]

Therefore, for purposes of the PFA, NVQO should consider all waste
' I fovr kereholes for purposes cof complianze with the
andrvidual and groundwater protesticn c¢ritexia, but iust the TRU
waste witnin the four boreheolies for purposes of compliance wit

IM &l
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the containment criterion, ° The PA need not address waste
othe? than that within the four boreholes.
Consideration of inadvertent intrusion. Compliance with 40 CFR
161.13 requires an analysis of the consequences and
orobabilizies of inadvertent intrusion into the disposal system.
2 1d consider the site-specific

As a general principle, NVO shou
effects of the disposal system's environmental and design
local (or regional, if appropriate) customs oOr

agtriputes,
sonstruction gractices (including well-drilling practices), and
passive i1nstitutional controls when determining intrusion

scenarios and when judging the conseguencess and likelihood of'
The disposal system should be justified on its

these scenarios.
own s.te-specific merits based on common-sense analyses and

rat.onale.
In making this recommendation, we recognize, as did EPA when it
vromulgated Part 19!, that it is possible to hypothesize
intruder scenarices so severe that no conceivable disposal system
cou.c be shown =c meet the standards. That is, regardless of
rhe site selection criteria or design precautions,
always be possitle to concact an intrusion event that can be
nypothesized to releasa contaminants in excess of requirements.
Accczdingly, we recommend that NVO's selection of intruder
scenarios be guided by reason -- that reasonable limits be
placed on the severity of the assumptions used to make the
assessmenc. In =20 saying, we are guided by the belief that
inadvertent intrusion is an hygothetical construction ~-- it zan
never be proved nor disproved. The most productive
consideration <f jinadvertent intrusion for closure of the TRY
waste poreholes concerns those realistic poessibilities that may
pe usefuily mitigated by disposal system location or design, or
passive .astitutional controls. And, because we believe that it
18 1mpossible ¢ develop a "correct™ astimarte of the scope and
prerabiliity of any intrusion, that such an assessment needs to

ve largely based on informed judgement.

In Actachment 3 to this guidance, we have provided additional
recommendations on interpretation of published EPA guidance
iAppendix € of existing Part 19%1) for purposes of zhe GCD
noraholes. This interpretation is necessary because some
portions of the EPA guidance are meant to apply to geologic
reprsitories, and therefore special consideration (s needed for

it will

"inlike the ind.vidual and groundwater protection criteria, the
containment critericn (s expressed in tarre of units of waste.
units provided in Appendix A zf the standarsy
no reguirement .n Fagst 1%l
the ¢ccrtainment

Because ‘he ¢nl, waste
1y for HlW, TP waste, and SNFP, there .=

L4 in Berehcle 4 f-r purposes =f

Siamy Tre
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applrcation of these porticns to the GCD borehcles.

Interpretation of "disposal" with réspast to assurance
regquirsments. The Part 191 assurance requirements call for
certain activities that are affected by the timing of waste
disposal. Significantly, EPA requires that “performance
assessments that assess isolation of the wastes from the
accessible environment shall not consider any contributions from
active instivucional controls for more than 100 years after
disposal" [4C CFR 191.14(a)). Monitoring and recoverability
regquirements are also imposed that are timed to take effect
after disposal has occurred {40 CFR 191.14(br & (£)]. To comply
with these requirements, one must define when disposal is
assumed to occur during the lifetime of the disposal facility.

Dur review ¢f the standard and rulemaking record suggests that,
for purposes of borehole disposal at NTS, the definition of
"disposal” :n Part 191 ° can be interpreted in more than one
way. We believe that this situation exists because although
Part 191 appli:es to any land-based disposal system, it was
writtien vy EP2A under the assumption that it would be primarily
applied to waste disposal in a mined geclogic repository located
several hundred meters below ground.

Nceretheless, cur judgement is that for purposes of analysis of
NTS porehole disposal in compliance with 40 CFR 191.14¢a), the
1C0~year active institutional control period should be assumed
ro begin immediately afrer disposal system closure.’ NVG
should assume that closure would occur when all planned
engineered barriers have been installed, including final
disposal unit covezs, surface water control features, or other
angineered features :intended to stabilize the disposal facility
ST e minimize disturbance by human or natural processes.

This in-erpretation of 42 CFR 191.14 is reascnable considering
the derivation of the Part 191 and 10 CFR 60 requirements in
accordance with the regulatory process envisioned by Congress
fcr the NWFA. It is practical and realistic considering that

" "Dispesal” means permanent iscglation of spent nuclear fuel or
cinartive waste from the accessibie environment with no intent of
oo v, whether or not such isolation permits the recovery of such
~aste. Fcr example, disposal of waste in a mined geclogis
Ty cgcurs when all ¢f che shafts to the repository are

ec¢ and sealed” [40 CFR 1981.02).

a
a;
d
e

his analytical assumption, of course, doesn't cail for a literal
o active 1nszitutinnal controls after 100 years or any <cther

e perind. In reality, access contreli and cther active
institovional contrcl measures must continue at the Area 5 RWMS in
accorcance with DOE 5400.5 and 40 CFR 191.i4(a’.
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the TR(U waste boreholes are located in an area where disposal of
LIWN and mixed LLW has taken place, and will likely to continue
to take place for many years. It is consistent with the
apprcach used for performance assessments performea by DCE for
LLW disposal facilities and by NRC for commercial LLW disposal

facilities. {See Attachment 2.)

This interpretation, however, possibly leads to two additional
issues: (1) the scope of waste tov be considered for the
analysis, and {2) the version of Part 191 to consider. 1If
disposal was construed to occur at the time of waste emplacement
and backfilling, then it coculd be argued that the 1985 version
<f the standard would be applicable, and to only one of the four
boreholes. Conversely, i1f disposal was presumed to occur at the
time of disposal facility closure, then it could be argued that
the 1993 version of the standard would be applicable, and to all
four boreholes. Without addressing the merits and demerits of
e=ither argument, we believe that these issues are mooted because
cf the other recommendations in this guidance (e.g., To ¢consider
all wasze in all four boreholes, and to consider the 1985
“zr3icn of the standard to be applicable for purposes of
zorp.iance and the 1933 version of the standard to be relevant
for purposes of information and comparison).
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Should tha GCD Rarsholes BRe Conaideczed a Typa of Gaoloaic
Repositoxy?

Although 40 CFR 191 does not define a mined geclogic repository,
the commonly understood characteristics of mined geoclogic
repositories are significantly different from those of the GCD
boreholes at NTS. Among other things we observe:

o In a generic environmental impact statement (GEIS)
published in October 1980, DOE considered a variety of
possible methods for disposal of commercially-generated
high-level and transuranic waste (DOE/EIS~-0046F). In this
GEIS, and in the record of decision (RCOD) published on 14
May 1981 (46 FR 26677), DOE adopted a strateqgy for
development of conventionally-mined geclogic repositories
for disposal of such waste. In the GEIS, DOE described
such a repository as, among other things, involving waste
empiacement ranging from 600 to 1000 meters beiow the
earth's surface. The geolaogi¢ repository would be
constructed using a room-and-pillar method and have an
underground area of about 800 hectares (2000 acres). DOE
distinguished a mined geologic repository from other
possible disposal methods including very deep holes
(boreholes where waste is placed at depths of as much as 6
miles), disposal by melting into continental ice sheets,
transmutation, and space disposal.

2 The Nuclear Waste Policy Act of 1982 (NWPA) was enacted to
provide for the development of repositories for the
disposal of high-level radiocactive waste and spent nuclear
fuel. The NWPA defines a "repository” as any system
licensed by the Commission that is intended to be used for,
or may be used for, the permanent deep geoclogic disposal of
high-level radicactive waste and spent nuclear fueli...”
{emphasis added). Legislative history for this Act (P.L.
97-425) includes House Report Nc. 97-491 {(the House bill
was passed in lieuv of the Senate biil) which describes the
House's vision of a geologic repository. Artist's concepts
and discussion picture a underground waste emplacement
system covering about 2000 acres of underground rock and
iocated acout one-half mile (abeout €00 meters) underground.
(The envisioned facility is similar to that identified by
DCE in its GEIS.)

The House Repcrt also provides guidance for repository site
selection by DOE pursuant to Section 1i2{a) of the Statute.
(Secticn 112fa) requires that DOE develop guidelines to be
usecd .n selecting sites gQualified tc merit in-depth study
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.as-possible repository sites.) Among other things the
House Report states that "the primary feature of the site
specifically to be evaluated consists of a rock medium
about 1000 or more feet underground which will of i1teelf
provide one of the primary containments of the waste."

The NWPA provided an important statutory mandate for DOE'Ss
development of repository siting guidelines in 10 CFR 960,
NRC's development of licensing regulations for geclogic
repcsitories for HLW and spent nuclear fuel in 10 CFR 60,
ang EPA's environmental standazds in 40 CFR 191.

O0E's regulation 10 CFR 960, "General Guidelines for the
Recommendaz:on of Nuclear Waste Repositories,” was issued
in response to the NWPA., It defines a geologic repository
as a "system, reguiring licensing by the NRC, that is
rntended to be used for, the disposal of radiocactive waste
1 excavared media..” This regulaction indicates that a
favorable siting condition for a geologic repository is one
where waste emplacement would occur at least 300 mezers
belcw the surface of the earth. It disqualifies candidate
sites 1f "site conditions Zo not allow all portions of the
underground facility to be situated at least 20C meters
beicw the directly overlying ground surface.” (See 10 CFR
960.4-2-5(b¥ (1) and :idj.)

NRC's requlation, 10 CFR €0, "Cisposal of High-Level Waste
in Seclogic Repositories,” was a3.s80 issued in response to
the NWFA., It defines a geologic repository as a "system
which is :nzended to te used for, or may be used for, the
dispcsa. 2f radiroacrive wastes in excavated geoicgic
media...” The regulation describes a favorakble condition
focr a2 geologi¢ repository as bteing one where wasta would be
emplaced at least 300 meters below the suzrface of zhne
earth. 1See 10 CER 6C.lzz (b} (31,1

Frem 2337 co 1988, NRC conducted a rulemaking intended
originrnally to preovide a more gprecise definition of high-
ievel waste than that provided in the NWPA. In an Advance
iznice of Proposed Rulemak:ing, NRC postuiated that high-
level was<-e might be defined numerically by evaluating the
disposa. capabilities of alternat:.ve disposal facilities

that wou.d Te "less secure” zhran a geolngic repositery.
NPT mostulated zhat less secure facilities might make use
zf "incermediate Zepth barial <¢r vVarigus engineerinz
Teasures L L2 ACoOommMolae wastes with radionucl:ide
corcentratisns unsuitable for disposal by shellcocw land
buzrial” [ I7 February 1387; 2 FP £995]. NRC subseguently
abana ned *h.e effort; instead, it amended 10 CFR 61 o
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require disposai of greater-than-Class C (GTCC) LIW ' into
a geologic repository as defined in 10 CFR 60 or by another
disposal method approved by the Commission. NRC considered
that other disposal methods could :include intermediace
dispcsal methods such as deep-augured holes or an
intermediaze depth repository [25 May 1989, 54 FR 22573].
NRC distinguished such intermediate disposal methods from a
geolegic repoasitory (e.¢.. see 54 FR 22531). In support of
the rulemaking, NRC pointedly referenced a raport by the
Congressional COffice of Technology Assessment OTA) that
specifically cited the NTS horeholes as a ype of
intermediate disposal method. -

o EPA's standard, 4C CFR 191, was wratten to apply %o
disposal of HLW, spent nuclear fuel, and TRU waste under
the NWPA and other statutes. Unlike either 10 CFR 60 or 10
ZFR 960, it is applicable %o any dispcsal methsd other than
Yucca Mounzain ard disposal directly into the cceans or
ocean sediments. Although the standard refers to mined
geclogic repositories in the definiticn of "disposal”™ and
in guidance (see Appendix T of the current standard!, -
nowhere .8 either a geologic repository or a mined geoclcgic
repository defined. Nonetheless, materiai accompanying the
development of these standards indicates that EPA‘s
understanding of a "geclogic repository” was consistent
with NRC's, DOE‘'s, and Congress's understanding of the
term. **° Illustrative material 1s provided below:

for the 1985 vers:on of the standard, EPA vrepared a series
©f aralyses that addressed model gqgeologic :epositories in
salt, granite, and other media. For the proposed standard,
the model geologic repositories were all characterized by

" For alpha-emitting transuranic isotopes having half-lives
exceeding 5 years, the Part 61 Class C limit :s 1CC nCi/g. The Pazt
€1 Class C limit for transuranic isotopes s thus s:imilar to the
definition of transuranic waste in 43 CFR 191,

"‘U.S. Congress, Office of Technoiogy Assessment, “An Evaluaticr
<f Options for Managing Greater than Class C Low Zeve. Radicactive
waste," OTA-BP~-0~-50, Octcber .98B.

"~“Tpe gutdarce refers, apparently interchangeabiy, to poth
geoisg:c repositories” and “mined geologic repes:iicries.”

‘.
TIn the rulemakiny record, TPA v

o . -, 4] " M < B
ADLOELC TaposSLIoTY 2 "mined reposlisry,” anz 3 "genicgis

b , e i
tepcs.Tory. "
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emplacement at depths of about 1500 feet. ' For the final

85 standard, EPAR included additional analyses that were
intended o more closely mimic some c¢f the sites selected
cy DCE under the NWPA for nomination as potential sites for
the first repository. These sites included two bedded salt
formations, a basalt formation, and unsaturated volcanic
tuff formations at Yucca Mountain. EPA also examined two
granite formations."®

For the 1393 version of the rule, EFA's analyses again
considered only mined geclogic repositories to justify the
rule's achievability. However, for the 1993 standard EPA
forcused on disposal of TRU waste rather than HLW or spent
nuclear fuel. As described in EPA's Background Information
Document (BID), the modeled disposa. system was based on
national plans to develop geologic repositories consisting
of "underground mines or excavaticns with vork;nq levels
retween 320 and 1,000 meters below the surface."” ' Waste
would be "stacked in mined waste disposal rooms,” and after
waste emplacement the disposal facility "would be
rackfilled" and the "shafts and boreholes which connect the
disposal facility to the surface would be backfiiled and
sealed.” * The BID also briefly described the NTS GCD Test
program as a project intended to demonstrate the
feasibility of "greater depth"™ burial in alluvial
sediments. The phrase, "intermediate depth,” was alsc used
to describe the boreholes. '’ The BID description of the
GCD boreholes differs significantly from that for the
mcdeled geoiogic repository.

Otherwise, in the proposed rule for the 1385 standard (29

‘e.q., Smiecn, C.B., "Popuiatisn Risks From Disposal of High-Level
Radiocactive Wastes in Geslogic Repositories,” EPA 520/3-80-006,
Znvironmental Protection Agency, Decembex 1982.

*U.S. Envircnmental Protection Agency, "High-Level and
Transuranic Radicactive Wastes, Backgrourd Information Document for
Final Rule,” EPA 520/1-85-023, August 198%.

4.8, Environmental Protection Agency, "Background Informat.on
ODocumen<t fe: Froposed Amendments tc 4T CFR 1%1, Environmental
Standards for the Management and Cisposal of S ent Nugclear rue.,
Aigh-Level and Transuranic Radiocactive Wastes,” EPA 402-R-93-007,
January 19%3.

ibid,
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December 1982), EPA announced that i1t focused on geologic
repositories because there was "more information available
on this approach on than on other disposal methods, and
because DOE has decided te focus the national program on
this method (46 FR 26677)"' [47 FR 58188-91. In the
final rule for tne 198% standard (19 September 1985}, EPA
distinguishes between mined geologic repositories and other
disposal methods f{e.g.., 50 FR 38070 and 38974}, and
contrasts a mined geclogic repository with a surface
disposal site [SO FR 38080].

Finally, in the final rule for the revised standard (20
December 1992), EPA concludes that disposal cf solid
radicactive waste intc a geoclogic repository does not
constitute underground injection within the context of the
3afe Drinking Water Act. EPA does not define a geologic
reposicory but cites the WIPP facility as an example of one
I58 FR 66403-664111,

>  Documents published in support of the GCD borehoies have
described them as ":intermediate depth” disposal. -

Conclusion. Statutory and regulatory history censistently sets
ferth a vision of a geologic repository as being one where

waste iz emplaced at significant depth -~ i.e., hundreds of
meters below the ground surface. This history alsc consistently
describes a geologic repository as consisting of a surface
facility connected by shafts to an underground facility covering
a few thousand acres wherein waste would be emplaced. This
visicn contrasts significanctly with GCD borehole disposal at

T3, where waste has been emplaced in 10-foot diameter shafts at
depths ranging from 70 to 120 feet below the ground surface.

Therefore, there is no compelling basis for cencluding that the
GCD bcreholes constitute a type of gecliogic repcsitory disposal
withirn the context of 4C CFR 191 and its published guidance
{current Appendix C of 40 CFR 191;. Nonetheless, the boreholes
are clearly subject to the Partr 191 standard which applies to
any land-based disposal system exceprt for Yucca Mountain.

"*This reference .s to DOE's GEIS ROD which arnounced the nationa.
fzcus on gexzlogic repositaries for dispesal of high-
level and TRY waste and descriped a geologlc regcsiicry as a
faciliry where waste would placed at depths ¢f abcut 600 toc 1000
Teters weleow the ground su e

Y

e.3., gee Dickman, P.T., "Greater Confinement C.scecsal Test at
the Nevada Tast Site, Final Technolcgy Report,” SAIZ for REECO,
Jancary 18283
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For purposes of borehole disposal at NTS, we believe that the
term "disposal™ in 40 CFR 191.02 can be interpreted in different
ways. Therefore, the interpretation of “disposal™ for purposes
of 40 CFR 191.14, "Assurance requirements,” is a matter of
judgement by DOE in its role as implementing agencCy for the
atandard. Based on our review of the standard, the rulemaking
record, and the spec:fic situazion of borenole disposal at NTS,
we recommend that "disposal” for purposes of compliance with 40
CFR 191.14 can be assumed to take place at the time that
disposal facility closure has been completed.

As discussed below, this interpretation is reasonable
considering the development of 40 CFR 191 and of 10 CFR 60 under
the authority, among other statutes, of the Nuclear Waste Policy
Act 'NWPA). It is consistent with the apgroach used for
performance assessments performed by DOE for LLW disposal
facilities and by NRC for commercial LLW dispcsal facilities.

NWPA and Part 191 history. The NWPA was enacted to provide for
the development of repositories for the disposal of high-lievel
radicactive waste and spent nuclear fuel. House Report No. 87-
4¢1 describes the House's envisioned process for determining the
acceptability of a repository for such waste. The House report
sutlines a process whereby NRC would grant DOE a construction
avthorization based on an initial derermirnat:on of repository
suitability. During construction and waste emplacement,
additiconal observations and tests would octur te assure that the
system's behavior corresgpends to predicted behavior. The House
thought that & period ¢of observation could last from 10 to 32
years, and that "not until the Commission and ozher participants
are satisfied of the safety of the system will the repository be
cackfriled with mined material and clcsed uZp permanently.”

when 40 Part 131 was originally proposed prior to enactment of
the NWPA, disposal was defined as "isolation ¢f radiocactive
wastes with no intent tc recsver them” [47 FR SR2C5]. For the
final version of Part .%., promulgated after enactment of the
NWEA, the definition ¢f disposal waste changed to: "permanent
:sclation of spent nuciear fuel or rad:igactive waste Irom the
accessible environment with no irtent of rscovery, whether or
nct such 1s01ation permits the r=covery % such fuel or waste.
For example, disposal of wasle i 2 mined 3201%G1¢ repoSitory
scgurs when all of the shafts tc the repository are backfilled
and¢ sea.ed” 50 FR 280841,

fart 1%. was 1issued with the intent of <ormpliance with the NWFA,
For this reason, "dispeoszal" f2y purpases $f a mined geclegicz
reposLtOry 1s defined as ocourring not whens waste is taitially
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emplaced, but whea all the shafts to the repository are
packfilled and sealed. (In terms of 10 CFR Part 60, this would
occur during "permanent closure” of a repository -- see below.)
This interpretation would not preclude some backfilling to occur
within the repository during its operation -- for example,
vackfilling arcund emplaced waste containers to provide for
radiation shielding. The standard is silent about the
interpretation of "disposal™ for other disposal methods.

10 CFR 60. Part 60 addresses disposal cf HLW and spent nuclear
fuel in geclogic repositories, and inter alia, implements the
regquirements of 40 CFR 191. Ffor purposes cof performance
assessment, NRC expects that active institutional controls would
not be relied upen for longer than 100 years following permanent
closure of the repository. Permanent closure involves sealing
of shafts and would be expected Yo ogcur many years f{(e.g., up to
50 years) after initial waste emplacement.

1LIw disposal. For disposal of LLW by DOE under DCE 5820.2A, or
commercial LLW disposal facilities under 10 CFR 61 (or
ccmpatible Agreement State regulatiocn), performance assessments
for purposes c¢f compliance consider an assumed 1J00-year active
instirutional control period. For both sets of requirements,
the 10C-year period is assumed to commence not when waste is
first emplaced, but after final clzsure of the disposal
faciiity. 1In commenting on NRC's proposed Part 61 rule, EPA
supported NRC's position that the 1C0-year period would occur
following “transfer of control of the disposal site to the
owner™ (which occurs following disposal facility closure). **

Coneclusion. For purposes of compiiance with 40 CFR 191.14, the
Part 191 definition of "disposal™ can be interpreted in more
than one way =~ particularly in regard to disposal methods other
than geoclogic repositories. But for purposes of the NTS TRU
waste boreholes, “disposal” may ke construed as occurring when
all! planned engineered barriers have been installed =-- j.e., at
final disposal facility closure. This interpretation for the
purposes of 40 CFR 191.14 is reascnable considering the history
of the NWPA and the development of Part 191 and 10 CFR 60. It
is compatible with the approach used feor performance assessments
for disposal of LLW. It is reascrable and realistic considering
that the TRU waste boreholes are located within an area where
LiW and maixed LLIW dispecsal will continue to take place well into
the fulure,

*' See U.S. Nuclear Regulatory Comnisswion, "Final Environmental
Iimpact Statement on 10 CFR Part 61, "Licens:ng Requirements fo
Cisposal of Padioactive Waste, " NUBES-034%, wel. 2, November
P. B-442.

r Land
832,
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Appzopziate lse.of Publisbed BRA Guidance (Appendix.C.of
Bxiating 40 CFR 1891)

EPA has issued implementation guidance for Part 191 as Appendix
C of the current standard. Although we recommend that NVO
generally follow this guicance for preparation of the GCD Pa,
special consideration is necessary for interpretation o certain
portions of it ~-- namely, those paragraphs addressing
"consideration of inadvertent intrusion into geologic
repositories” and "frequency and severity of inadvertent
intrusion into geclogic repositories.”

As discussed in Attachment 1 of this guidance, when EPA
developed the 1985 version of the standard, EPA justified the
achievability of meeting the standard solely in terms of waste
disposal in mined geologic repositories. Nonetheless, Part 191
is applicable to any land-based disposal system other than Yucca
Mountain. When issuing the 1985 version of the standard, EPA
published accompanying guidance as Appendix B of the standard.
This guidance states: "Most of this guidance applies to any
type of disposal systam... However, several sections apply only
to disposal in mined geologic repositories and would be
inappropriate for other types of disposal systems.” When EPA
developed the 1983 version of the standard, EPA again justified
the achievability of the standard solely in terms of waste
disposal in mined geologic repositories, although EPA again
applied the standard to any land-based dispcsal system. EPA did
not revisit the guidance except to change it to Appendix C.

it is therefore necessary to interpret the guidance considering
that the GCD boreholes cannot be reasonably construed to be a
type of geologic repository (see Attachment 1lj. No background
information on the development of the EPA guidance is available
in the rulemaking docket. Nonetheless, based on our review of
the EPA guidance and the rulemaking record, we believe that
reasonable interpretations can be made for purpocses ¢f the GCD
boreholes. In so doing, we distinguish those porticns of the
EPA guidance that seem %o be eilther applicable to any disposal
method or provide a general philoscphical ocutlock, from thecse
portisns of the EPA guidance that seem te ke narrowly focused on
Je0l¢gic repositories.

Accordingly, we recommnend that alli but two paragraphs of the EPA
guidance be considered directly applicable tc the GCD boreholes.
These latter two paragraphs require special consideration as
discussed below. For these paragraphs we first state the EPA
guidance and then provide an interpretation for applicarion -o
tre GTO0 boreholes.
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. 3-2

Consideration of Inadvartent Human Iantrusion inte Geologic Repositories.
Statemant of BPA guidance: e mos speculative pouniial disruptions of a mimd geoliogic
repository are those associated with inadvertent human intrusion. Some types of intrusion would kave virtuolly no
effect on a repesitory's comtainment of waste. On the other hand, it 1 possible to concerve of intrusions (involving
widespread societal loss of knowlsdgs regording radioactive wastes) that could result in major disruptions that no
reasonable repository selection or design precautions comid alleviate. The Agency believes that the most producine
consideration of inadvertent intrusion concerns those realistic possibililies that may be usefully mitigated by
repository design, site selection. or use of passive controls falthough pavsive insfitutional controls should not be
assumed to completely rule out the possibilicy of intrusion). Therefore. inadve and intermittent intrusion by
exploratory drilling for resources (other than cny provided by the disposal system f1self} can Be the mos! severe
intrusion scenarno assumed by the impiemeriing agencies. Furthermore, the implementing agencies can assume
that passive institutional controls or the intruder's own exploratory procedures are adequate for the intruders (o
Soon detect, or be warned of, the incompatibilily of the area with their activities.

Application to Boraholes: The first four sentences of the EPA
paragraph provide an overall prhiloscphical apprcach to
addressing intrusion analyses. These sentences cbserve, among
other things, that inadvertent intrusion is speculative, that it
18 possible to ¢onceive QOf intrusions that no reasonable
repository selection or design precautiong could alleviate, and
that the most productive consideraction c¢f inadvertent intrusion
concerns those realistic possibilities that may be usefully
mitigated by design, site selection, or passive controls. These
observations represent reasonable guidance for disposal of waste
into any disposal system and are therefore appropriate for the
GCD boreholes.

The fifth sentence of the EPA paragraph addressaes the most
severe type of intrusion event considered reasonable for a
jeologic repesitory -- namely, inadvertent and intermitten
intrusion by exploratory drilling for resources. This sentence
must be interpreted for the boreholes. Considering the location
of the boreholes within the NTS and the depth of waste
empilacement, we ccnsider it unlikely that there could be a
plausible expectation of many other types of human intrusion, if
any, that could significantly affect the disposal system.

Stiil, because the waste is closer to the surface than would be
#“astile in a geologic repository, further consideratricon is
warranted.

We believe that when identifying possible intrusion events for
purposes of analysis, an important principle for doing so should
Ce tc icent:fy those realistic possibilities thar may ke
usefully mitigated by disposal system location or design, or
passive institutional contrclis. (This principie is derived frcm
the fourth sentence of the EPA paragraph.) For exampie, a well
nypctretically constructed for purpcses cof exgloratiorn for water
resources might be ¢onsidered realistic; and if needed, there
may be disposal system design features that may be considered
that cculd reduce the likelihcod of such intrius-on ie.qg,,
abruptly sleping surface features). In this zase, the irtrusisn
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event might be considered useful for making closuze decisions
cr the boreholes.

Or. the other hand, complete excavaticn of an extensive area
within the Area 5 RWMS -- such as construction of a basement for
a sports complex or for open pit mining -- might be construed as
being either unrealistic or not usefully mitigated by disposal
system location or design, or passive institutional controls,
and therefore not useful for purposes of making a closure
decision (e.g., such a scenario might reguire the assumption
that all design measures would be assumed to be bypassed, an
assumption that could be made for any disposal system,
anywhere). Additional considerations may be (1) whether there
are any resources that can be identified today in quantities
sufficient to justify consideration of a surface mining
scenario, or (2 whether iz would be likely that a large
hypothetical excavation would result in other waste or
radicactive material being contacted long before the TRU waste
would be contacted. For such a hypothetical event, the sixth
sentence of the EPA paragraph may be instructive to consider.

Furthermore, it may be reasonablie to consider that relatively
low-cost intrusion events, such as drilling, are probably more
iikely than high-cost ones, such as extensive construction. The
more extensive an assumed construction project, the more likely
that an intruder would try to protect the investment by
searching records and performing cother investigations before
construction begins.

In any event, we fall back on our general guidance to consider
the disposal system on its own merits, and Lo base its primary
justificacion for identification of reasonably plausible
intrusion scenarics on the basis of site-specific conditions,
informed judgement, or cther appropriate rationaie. NVO may be
able to make use of information that addresses zThe same or
similar issues for other wastes disposed at the NTS site,

The sixth sentence of the guidance states that implementing
agencies may assume Lthat passive inszitutional controls or the
intruder's own exploratory proredures are adeguate for intruders
to soon detect, or be warned of, the incompatibility of the area
with their activities. This sentence is reasonable for
appiication to the GCD borehcles. There is nothiang in the
sentence that is obvisusly restrictecd tTo geo.ogic repositories,
Rather, it is consistent with guidance provided eisewhere in
Appendix C that appears to apply to any disposal method.
Ffurthermore, the principles expressed in the sentence are
compatible with NRC assumptions for development of the waste
classification system for 10 CFR 61.

Low-Level Waste Disposal Facility Federal Review Group Manual
Revision 3, June 2008 157



3-4

Freguency and Severity of Inadvertent Human Inirusion into Geologic Repeositories,

Statement of EPA guidancoe: i implemeniing ogencies should consider the effects of each
particuiar disposal sysiem's site, design, and passive institutional controls in judging the likelihood and
conseguences of such inadversent exploratory driliing  However. the Agency assumes that the likelihood of such
incdvertent and (mermitiert drilling meed not be taken 10 be greater than 30t boreholes per square kilometer of
repository arte per 10,000 years for geclogic repositories in proximity to sedimeniary rock formations. or more
than 3 boreholes per square kilomerer per 10.G00 years for repositorias in other geologic formasioas, Furilwrmore,
the Agency assumes that the consequences of such inadvertant drilling nead not be assumed to be more severe than:
(1} diract release to the land surface of all the ground water in the repository horizom that wosld prompily flow
through the newly creaied borehole 10 the surface dus to natural lithostatic pressure - or (if pumping would be
required 10 raise water 1o the surface) release of 200 cubic meters of ground water pumped to the surface if that
much woter is readily available to be pumped: and (2) creation of a ground waser flow poth with a permwabiiity
typical of a borehole filled by the soil or gravel thot would mormaily settle into on open hole over time -~ nor the
permeability of a carefidly sealed borehole.

Application tc boreholes: This paragraph contains three
sentences: one general and two specific. Each is addressed.

The £i1:zst sentence provides fundamental guidance that is
applicable tc any disposal system, including the GCD boreholes.
This guidance states that implementing agencies should consider
the effests of each particular disposal system's site, design,
and passive instjtutional controls in judging the likelihood and
consequences of inadvertent aexploratory drilling. However, we
would broaden the guidance in that it provides a basic approach
applicable to any reasonably plausible intrusion event, not Jjust
drilling.

The second sentence appears %o be more narrowly focused on mined
geologic repositcries. It provides numerical limits on the
frequency of drilling for resources that need be assumed for
geclogic repositcries. The stated numerical limits were
apparently derived from generic assessments made by EPA when it
develcped the rule. Because these assessments pertained
specifically to geologic repositeries, ir is difficult to regard
them as being directly applicable to the GCD boreholes. We alsco
Observe that the stared limits are in terms of “sedimentary rock
formaticons” and "other geslogic formations,” which do not appear
to describe the situation for the GCD boreholes which involves
waste disposal in alluvial sediments. *’

Therefore, we recommend that NVO fall back on our overall
guidance to consider the disposal system based on its own
merits. NVC shculd base i:s primary iustification for
determinazicn of intrusicn frequency on site-specific

“I'Also of considerable interest are EPA statements on driliing
assumprlions on page 2-18 cf U.S. EPA, "High-Laevel and transuraric
Raditzcnive Wastes, Response to Cemrments for Amendments to 4D CFR
Parrt 191," EFA 402-R-%83-072, December 1993.
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conditions, informed judgement, or other appropriate rationale.
However, the numerical intrusion freguencies stated in the EPA
guidance can certainly be used for purposes of comparison and

perspective,

The third sentence also appears to be narrowly focused on mined
geclogic repositories. It addresses Ttwo of the three pathways
resulting from a well-drilling intrusion event that EPA
considered when it justified the achievability of the 1985
standard. The third pathway is release of cuttings to the
accessible environment assuming that a drill bit directly
szrikes a container of waste. Because cuttings from drilling
girectly through a waste container are not mentioned in the EPA
guidance, it has been guestioned whether cuttings should be
considered for possible intrusion, via a well drilling scenario,
into the GCD boreholes.

Zur recommendaticn is that for purposes of 40 CFR 191.13,
ra2lease of cuttings should be considered in intrusion analyses
:nvolving weli-drilling scenarios. It is clear that EPA
considered and included the release of cuttings when it judged
the achievability of the standard. Hence, there is no
compelling rationale for not considering the cuttings for
rurposes of the GCD boreholes. Although it is unclear why the
cutitings were not included in the list of release pathways, we
believe that a plausible explanaticn is that for the generic
geoclogic repositories originally analyzed by EPA, the calcularted
cancer risks over 1C,000 years were small for release of
cuttings compared to the other pathways considered in EPA's
analyses. Although the consequences of a drill contacting a
waste container were large in terms of released contamination,
the probability of doing sco was small enocugh that the overall
risks were relatively small. But because such an analysis of
overall risks has not been prepared for the boreholes, it would
be inappropriate to eprion exclude the cuttings from
consideration.

r recommendation, then, is to censider the conseguences of
illing into a borehole, and to multipiy the consequences by
e prebabilities of doing so in accordance with the
quirements of 4C CFR 191.13. The probability for a single
l;l*ng event might be determined by first estimating the
obabx ity of dralling within thar dispcsal area set aside
ithin the Area ©¢ RWMS by DOE £for permanent controi and
;derti...ed by permanent markers, and then estimating the
probability that a dv;l--ng event within this permanently
tontrollied area contacts a borehole.
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Appendix H
Code of Federal Regulations, Title 40, Part 141

(relevant excerpts as of January 19, 1994)
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CODE OF FEDERAL REGULATIONS
TITLE 40--PROTECTION OF ENVIRONMENT
CHAPTER I--ENVIRONMENTAL PROTECTION AGENCY
SUBCHAPTER D--WATER PROGRAMS
PART 141--NATIONAL PRIMARY DRINKING WATER REGULATIONS
SUBPART B--MAXIMUM CONTAMINANT LEVELS

s 141.15 Maximum contaminant levels for radium-226, radium-228, and gross alpha particle radioactivity in
community water systems.

The following are the maximum contaminant levels for radium-226, radium-228, and gross alpha particle
radioactivity:

(a) Combined radium-226 and radium-228--5 pCv/1.
(b) Gross alpha particle activity (including radium-226 but excluding radon and uranium)--15 pCv/1.

s 141.16 Maximum contaminant levels for beta particle and photon radioactivity from man-made radionuclides in
community water systems.

(a) The average annual concentration of beta particle and photon radioactivity from man-made radionuclides in
drinking water shall not produce an annual dose equivalent to the total body or any internal organ greater than 4
millirem/year.

(b) Except for the radionuclides listed in Table A, the concentration of man-made radionuclides causing 4 mrem
total body or organ dose equivalents shall be calculated on the basis of a 2 liter per day drinking water intake using
the 168 hour data listed in "Maximum Permissible Body Burdens and Maximum Permissible Concentration of
Radionuclides in Air or Water for Occupational Exposure,” NBS Handbook 69 as amended August 1963, U.S.
Department of Commerce. If two or more radionuclides are present, the sum of their annual dose equivalent to the
total body or to any organ shall not exceed 4 millirem/year.

TABLE A--AVERAGE ANNUAL CONCENTRATIONS ASSUMED TO PRODUCE A TOTAL BODY OR
ORGAN DOSE OF 4 MREM/YR

Radionuclide Critical organ pCi per liter
TritiuMm o v oot i s e e i e e een Total body .o iii ittt ittt e et 20,000
Strontium-90 .............. BONE MAXTOW et i ittt i et ittt oot anseseaennnn 8
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Appendix 1
Example Calculation of the Normalized Cumulative Release for the
40 CFR 191.13 Containment Requirements
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This appendix provides example calculations of cumulative release limits for the containment
requirements of the Environmental Protection Agency (EPA) of 40 CFR 191 for the
inadvertently disposed, transuranic inventory in Trench T04C of the Area 5 Radioactive Waste
Management Site on the Nevada Test Site.

Step 1:Determine the inventory of the specific disposal system.

Identity the total activity of radionuclides in waste packages meeting the definition of TRU
waste (see below). This is the 40 CFR 191.13 regulated waste inventory for the specific disposal
system (Table I).

40 CFR 191.02(1) Definition of transuranic radioactive waste: Waste containing more than 100
nCi of alpha-emitting transuranic isotopes with half-lives greater than 20 years, per gram of
waste.

Table I. Example inventory of radionuclides in TRU waste packages in Trench TO4C on
October 1, 2028 (sec Table 2.5 from Schott et al. 2007)

Nuclide Activity (Ci) Nuclide Activity (Ci) Nuclide Activity (Ci)
T1-207 6.0E-08 Po-218 1.1E-08 Th-232 4.2E-14
TI-208 9.6E-15 At-217 4.1E-11 Th-234 3.5E-03
TI-209 8.8E-13 Rn-219 6.0E-08 Pa-231 1.3E-07
Pb-209 4.1E-11 Rn-220 2.7E-14 Pa-233 3.5E-04
Pb-210 3.5E-09 Rn-222 1.1E-08 Pa-234m 3.5E-03

| Pb-211 6.0E-08 Fr-221 4.1E-11 Pa-234 5.6E-06
Pb-212 2.7E-14 Fr-223 8.3E-10 U-233 3.1E-08
Pb-214 1.1E-08 Ra-223 6.0E-08 U-234 3.5E-03
Bi-210 3.5E-09 Ra-224 2.7E-14 U-235 1.5E-04
Bi-211 6.0E-08 Ra-225 4.1E-11 U-236 3.3E-05
Bi-212 2.7E-14 Ra-226 1.1E-08 J-238 1.2E-07
Bi-213 41E-11 Ra-228 3.0E-14 Np-237 3.5E-04
Bi-214 1.1E-08 Ac-225 41E-11 Pu-238 2.6E+00
Po-210 3.5E-09 Ac-227 6.0E-08 Pu-239 9.0E+01
Po-211 1.6E-10 Ac-228 3.0E-14 Pu-240 2.0E+01
Po-212 1.7E-14 Th-227 5.9E-08 Pu-241 2.2E+01
Po-213 4.0E-11 Th-228 2.7E-14 Pu-242 1.3E-03

| Po-214 1.1E-08 Th-229 4.1E-11 Am-241 2.7E+01
Po-215 6.0E-08 Th-230 1.2E-06

\ Po-216 2.7E-14 Th-231 1.5E-04 Total 1.6E+02

Step 2. Calculate the total activity of nuclides governed by the TRU waste definition

The Appendix A Table I relcasc limits of the EPA 40 CFR 191 are scaled based on the total
activity of TRU waste nuclides. The sum of the total activity of radionuclides meeting the
definition of TRU waste is 140 Ci (highlighted in Table 11).
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Table II. Total activity of TRU waste nuclides

]
Nuclide \ Activity (Ci) 1 Nuclide l Activity (Ci) Nuclide Activity (Ci)
TI207 | 6.0E-08 | Po-218 | 1.1E-08 Th-232 4.2E-14
TI-208 96E-15 |  At-217 | 41E-11 Th-234 3.5E-03
TI-209 8.8E-13 Rn-219 6.0E-08 Pa-231 1.3E-07
 Pb-209 4.1E-11 Rn-220 2.7E-14 Pa-233 3.5E-04
Pb-210 3.5E-09 Rn-222 1.1E-08 Pa-234m 3.5E-03
Pb-211 6.0E-08 Fr-221 4.1E-11 Pa-234 5.6E-06
Pb-212 2.7E-14 Fr-223 8.3E-10 U-233 3.1E-08
Pb-214 1.1E-08 Ra-223 6.0E-08 U-234 3.5E-03
Bi-210 3.5E-09 Ra-224 2.7E-14 U-235 1.5E-04
Bi-211 6.0E-08 Ra-225 4.1E-11 U-236 3.3E-05
Bi-212 2.7E-14 Ra-226 1.1E-08 U-238 1.2E-07
Bi-213 4.1E-11 Ra-228 3.0E-14 Np-237 3.5E-04
Bi-214 1.1E-08 Ac-225 4.1E-11 Pu-238 2.6E+00
| P0-210 3.5E-09 Ac-227 6.0E-08 Pu-239 9.0E+01
. Po-211 1.6E-10 Ac-228 3.0E-14 Pu-240 2.0E+01
Po-212 1.7E-14 Th-227 5.9E-08 Pu-241 2.2E+01
Po-213 4.0E-11 Th-228 2.7E-14 Pu-242 1.3E-03
Po-214 1.1E-08 Th-229 41E-11 Am-241 2.7E+01
Po-215 6.0E-08 Th-230 1.2E-06
Po-216 2.7E-14 Th-231 1.5E-04 Total TRU 1.4E+02

Step3. Calculate the release limit scaling factor for the specific disposal system

Calculate the scaling factor for the release limits as the ratio of the total TRU waste nuclide
activity over the reference amount of waste (e.g., 1E6 Ci for the TRU waste category).

C14E+02Ci
1.OE + 06 Ci

—14E -4

Step 4.Scale the Appendix A Table I release limits using the scaling factor.

The Appendix A Table I release limits are multiplied by the scaling factor to obtain the scaled
release limits for the specific disposal system (Table III).

Table I1I1. Appendix A Table I release limits and scaled release limits for the specific disposal

system

Radionuclide

Appendix A Table |
Release Limit (Ci per
1 x 10° Ci of TRU Waste)

Scaled Release Limit
(Ciper 1.4 x 10° Cj of
TRU Waste)

Am-241 or Am-243 100 1.4E-2
C-14 100 1.4E-2
Cs-135, Cs-137 1,000 1.4E1
1-129 100 1.4E-2
Np-237 100 1.4E-2
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Pu-238, Pu-239, Pu-240, or Pu-242 100 | 1.4E-2

Ra-226 100  14E-2
Sr-90 1,000 | 1.4E-1
Tc-99 10,000 1.4E+0
Th-230 or Th-232 10 1.4E-3
Sn-126 1,000 1.4E-1
U-233, U-234, U-235, U-236, or U-238 100 1.4E-2
Any other alpha-emitting radionuclide with 100 1.4E-2
a half-life greater than 20 yrs

Any other radionuclide with a half-life 1,000 t 1.4E-1
greater than 20 yrs that does not emit

alpha particles

Step 5. Identify nuclides in the specific disposal system that have release limits
Identify radionuclides in the specific disposal system that are listed in Appendix A Table | or
have half-lives greater than 20 years. Using Table III, determine the scaled release limit for each

nuclide having a release limit (Table V).

Table IV. Scaled release limits for the specific disposal system

L Scaled Scaled Scaled
Release Limit Release Limit Release Limit

Nuclide (Ci) Nuclide (Ci) Nuclide (Ci)

LTI-207 No Limit Po-218 No Limit Th-232 1.4E-03
TI-208 No Limit At-217 No Limit Th-234 No Limit
TI-209 No Limit Rn-219 No Limit Pa-231 1.4E-02
Pb-209 No Limit Rn-220 No Limit Pa-233 No Limit
Pb-210" 1.4E-02 Rn-222 No Limit Pa-234m No Limit
Pb-211 No Limit Fr-221 No Limit Pa-234 No Limit
Pb-212 No Limit Fr-223 No Limit U-233 1.4E-02
Pb-214 No Limit Ra-223 No Limit U-234 1.4E-02
Bi-210 No Limit Ra-224 No Limit U-235 1.4E-02
Bi-211 No Limit Ra-225 No Limit U-236 1.4E-02
Bi-212 No Limit Ra-226 1.4E-02 U-238 1.4E-02
Bi-213 No Limit Ra-228 No Limit Np-237 1.4E-02
Bi-214 No Limit Ac-225 No Limit Pu-238 1.4E-02
Po-210 No Limit Ac-227" 1.4E-02 Pu-239 1.4E-02
Po-211 No Limit Ac-228 No Limit Pu-240 1.4E-02
Po-212 No Limit Th-227 No Limit Pu-241 No Limit
Po-213 No Limit Th-228 No Limit Pu-242 1.4E-02
Po-214 No Limit Th-229 1.4E-02 Am-241 1.4E-02
Po-215 No Limit Th-230 1.4E-03
Po-216 No Limit Th-231 No Limit

T Low yield alpha emitter
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Step 6. Calculate the normalized cumulative release

The normalized cumulative release is calculated as:
n Q

R=>) = Eq. 1
Z AL (Eq. 1)

where R is the normalized cumulative release (dimensionless), Q; the cumulative release over
10,000 years of nuclide i obtained from the performance assessment model (Ci), and RL; the
scaled release limit of nuclide 1 (Ci) from Table IV. Performance of the disposal system is
simulated repeatedly producing a probability mass function (pmf) for the normalized cumulative
release. The probability of R greater than | and 10 is determined from the simulated pmf and
compared with the CR probability limits of 0.1 and 0.001 for R>1 and R>10, respectively
(Figure 1).

0.04

0.03 A

Area = P(R>1)

Relative Frequency
o
o
N

Normalized Cumulative Release, R

Fig. 1. Simulated probability mass function for R showing the probability of R>1. The 40 CFR
191.13 CRs limit the P(R>1) to less than 0.1.
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